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THE  late  Ingenious  Mr.  Thomas  Simpfon,  who 
was  one  of  the  worthy  compilers  of  the  original 
Ladies’  Diary,  fpeaking  of  the  merit  of  that  little 
book,  fays  “  that  foe  upwards  of  half  a  century, 
this  fmall  performance,  fent  abroad  in  the  poor 
drefs  of  an  almanac  (and  that  under  a  title,  not  cal¬ 
culated  to  raife  the  higheil  expectations)  has  contri¬ 
buted  more  to  the  ftudy  and  improvement  of  the  ma¬ 
thematics,.  than  half  the  books  profeffedly  written  on 
the  fubjeCt.  The  mod  celebrated  authors  now  among 
us,  have  contributed  to  promote  the  reputation  of  the 
Ladies’  Diary; ;  and  the  compiler  thinks  he  may,  with¬ 
out  any  offence  to  truth',  venture  to  pronounce,  that 
the  mathematical  part  (at lead)  is,  at  this  time,  greatly 
ftiperior  to  every' attempt  to  imitate,  it,  and  not  below 
the  notice  of  the  bed  judges.” 

On  this  head  I  fhall  not  enlarge,  as  the  merit  of  this 
little  annual  performance  is  too  well  known  and  ac¬ 
knowledged,  to  need  any  more  particular  declarations 
of  it  in  this  place.  I  fhall  therefore  only  employ  a  few 
lines,  by  way  of-  preface,,  in  pointing  out  the  motive 
for  th  is  publication  of  the  diaries  collected,  with  the 
plan  on  which  it  has  been  completed. 

The  extreme  fcarcity  of  the  more  early  numbers  of 
the  diary,  with  the  importance  of  the  many  curious 
particulars  of  which  the  whole  confids,  had  rendered 
a  collection  of  the  whole  almod  invaluable.  And  as  it 
had  long  been  found  almod  impofiible  to  collect  toge¬ 
ther  any  number  of  complete  fets  of  them,  it  was 
therefore  earnedly  defired  that,  from  fome  one  entire 
collection  of  them,  a  republication  might  be  made  of 
the  mod  ufeful  and  entertaining  parts  extracted  from 
the  whole.  In  confequence,  feveral  attempts  were  at 
different  times  made,  by  fome  fpirited  friends  of  the 
work,  to  colleCt  a  complete  fet,  and  to  furnilh  the 
public  with  an  edition  of  fuch  extracts.  Unluckily 
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however,  from  various  caufes,  their  attempts  gene¬ 
rally  failed  on  being  carried  into  execution.  Among 
the  red,  the  editor  of  this  collection,  with  much 
trouble  at  lad  completed  an  entire  let,  with  the  fame 
laudable  view  ;  and  by  the  kind  affiltance  of  fome 
it  lends,  and  the  generous  encouragement  of  the  pub¬ 
lic,  he  has  been  enabled  to  bring  cut  this  edition  of 
the  fo  long  defired  work,  from  the  beginning  of  it  in 
the  year  1704  to  the  end  of  the  year  1773,  including 
a  period  of  70  years. 

Being  aware  of  the  difficulties  attending  the  proper 
execution  of  this  bufinefs,  both  with  regard  to  the  na¬ 
tural  abftrufenefs  and  intricacy  of  many  parts  of  the 
work,  and  to  the  ascertaining  of  the  bed  plan  and  me¬ 
thod  of  condu&ing  it ;  before  I  began  to  print  any  part 
of  the  hook,  I  collected  together  all  the  affittance,  in 
both  refpe&s,  from  many  ingenious  and  learned  gen¬ 
tlemen,  who  were  well  acquainted  with  the  nature  of 
the  work,  by  whom  I  was  fupplied  with  feveral  other 
corrected  folutions,  and  from  all  their  opinions  con¬ 
cerning  the  plan  or  mariner  of  printing;  &c.  I  have 
been  enabled  to  extrail,  one  which  feemed  to  be  the 
lead  exceptionable  of  any,  and  according  to  it  the 
work  has  been  at  length  completed.  Of  that  plan  I 
ihall  now  give  a  fhort  account. 

Agreeably  to  the  wifhes  of  mod  people,  the  grand 
out-line  refolved  on  was,  a  republication  of  all  or  moft 
part  of  the  ufefiil  and  entertaining  articles  of  the 
vrork,  viz.  all  the  mathematical  parts,  and  almoft  all 
the  poetical  or  enigmatical  ones.  In  two  volumes 
therefore  I  have  included  thefe  lad- mentioned  parts; 
having  omitted  only  fome  fmall  things  of  lead  value, 
as  rebuffs  and  paradoxes,  with  fome  few  of  the  left 
elegant  folutions  of  the  enigmas  where  they  were  cum- 
berfomly  numerous.  And  in  three  volumes  are  in¬ 
cluded  all  the  mathematics,  both  queftions,  folutions, 
trafts,  and  cclipfes.  And  here  folutions  have  been 
carefully  fupplied  where  they  were  wanted,  the  erro¬ 
neous  ones  corre&ed,  and  the  ohfcure  ones  explained 
and  elucidated  ;  all'o  to  the  annual  calculations  of 
ecbpfes  are  added  accounts  of  the  observations  made 
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of 'the  fame  ecHpfes  collefted  from  various  publications, 
which  it  was  thought  might  be  of  ufe  in  (hewing  the 
degree  of  nearnefs  in  the  tables  from  which  the  calcula¬ 
tions  had  been  made,  when  the  computers  were  fuch  as 
might  be  depended  on  :  all  which  additions  are  printed 
in  a  (mailer  type  by  way  of  notes  at  the  bottoms  of  the 
pages.;  fo  that  the  text  or  work  itfelf  is  regularly  dif- 
pofed  without  any  interruption  from  them.  All  the 
parts  are  printed  after  the  order  of  their  dates  ;  by 
which  difpofition  it  very  readily  appears  what  each 
year's  original  diary  confided  of,  and  from  which  it 
might  again  be  eafily  recompofed  and  thrown  into  its 
original  form.  The  running  titles  at  the  tops  of  the 
pages  are  fo  contrived  as  to  fhew  both  the  particular 
fubjedl  there  treated  on,  the  year’s  diary  to  which  it  be¬ 
longs,  the  number  of  years  it  is  from  the  beginning  of 
the  work,  and  the  author  or  compiler  of  the  work  for 
that  year.  From  thefe  titles  it  appears  that  the  70 
years  include  a  fucceihon  of  five  different  authors,  viz. 
Mr.  John  Tipper,  the  original  projector  and  beginner 
of  the  work,  from  the  year  1704  to  1713  incltifive; 
Mr.  Henry  Eeighton  from  17)4  to  1744;  Cap.  Ilob.  * 
Heath  from  1745  t0  1 7 5 3  ;  Mr.  Tho.  Simpfon  from 
1754  to  1760;  and  Jaftly  Mr.  Euw.  Rollmfon  from 
1761  till  his  death  in  1773.  Thefe  are  all  the  nominal 
authors  that  have  conduced  the  wrork  during  the  dif¬ 
ferent  years  of  its  exigence  :  but  befdes  them  there 
were  fome  other  perfons  who  have  been  at  different 
times  partly  concerned  with  them  in  its  management ; 
fo  it  is  faid  that  for  fome  years  before  the  death  of  Mr. 

B eight  on,  the  mathematical  parts  were  compofed  by 
his  friend  Mr.  Ant.  Thacker,  as  being  a  better  mathe¬ 
matician  ;  and  that  for  fome  time  before  and  after  his 
death,  the  enigmatical  parts  were  managed  by  his 
amiable  wife. 

Of  all  thefe  perfonages  I  had  thought  to  have  given 
here  a  Ihort  hiftory,  as  a  proper  appendage  to  this 
complete  edition  of  a  work  in  which  they  defervedly 
acquired  fo  much  honour  ;  but  after  many  fruitier* 
endeavours  to  procure  proper  materials  for  fuch  me¬ 
moirs,  I  have  been  at  lad  obliged  to  relinauifh  that 

favourite 


>*  PREFACE. 

favourite  defign  for  want  of  fufficient  papers  relating 
to  the  lives  of  the  more  early  compilers. 

It  may  ,  be  perhaps  not  unneceflkry  to  obferve  thaf, 
in  a  few  Iheets  near  the  beginning  of  this  work,  the 
original  orthography  and  other  peculiarities  of  lan¬ 
guage  are  retained,  where  they  appeared  to  have  pro¬ 
ceeded  from  defign  ;  but  that  in  the  relb  of  the  work 
throughout,  the  obfolete  fpelling  and  grammatical  in¬ 
accuracies  are  moftly  altered  agreeably  to  the  prefent 
fhite  of  our  language  ;  and  the  propofing  of  a  queftion 
in  bad  verfe,  has,  in  one  or  two  inftances  which  feemed 
to  require  it,  been  turned  into  plain  profe. 

Finally,  at  the  end  of  the  laft  volume  of  poetry  is 
added  a  lift  of  the  fubje&s  of  all  the  enigmas  in  chro¬ 
nological  order.  And  at  the  end  of  the  Jaft  volume  of 
mathematics,  an  alphabetical  lift  of  ail  the  diary  wri¬ 
ters,  with  the  queftions  fubjoined  which  each  propofed 
and  anfwered ;  as  alfo,  an  appendix,  containing  addi¬ 
tional  improved  folutions  to  fome  few  of  the  queftions, 
with  corre&ions  of  the  material,  errors  which  had 
efcaped  notice  in  the  printing,  and  which  might  affe<5i 
the  fenfe  of  the  reading.  Other  fmaller  inaccuracies 
are,  by  the  editor,  fubmitted  to  the  indulgence  of  the 
candid  reader.. 
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Motions  of  the  Sun  and  Moon . 


THERE  is  is  nothing  more  ftrange  and  fuprifing  to 
fome  perfons,  than  the  various  motions  and  appear¬ 
ances  of  the  fun  and  moon.  To  fee,  for  inftance, 
the'  fun  rife  fometimes  due  eaft,  and  fet  due  weft,  at  other 
times  to  fee  him  rife  and  let  a  great  way  more  northward, 
and  at  half  a  year  after  a  great  way  more  fouth.  To  ob- 
ferve  the  days  to  increafe  one  time  in  the  year  a  whole 
hour  in  15  days,  and  at  another  time  not  above  10  minutes 
in  the  fame  lpace  of  time,  and  fometimes  to  Hand  at  a  ftay. 
Likewife  to  fee  the  moon  fometimes  to  rife  and  fet  not  above 
a  quarter  of  an  hour’s  diftance  from  her  rifing  or  fetting  the 
precedent  night,  and  at  another  time  Ihe  will  be  an  hour  and 
an  half  diftance  of  time  from  her  riling  or  fetting  the  prece¬ 
dent  night.  To  fee  her  fometimes  full,  at  other  times  gib- 
bofe,  after  that  horned,  then  again  wholly  to  difappear,  fome¬ 
times  to  be  eclipfed  in  part,  at  other  times  totally  eclipfed : 
Thefe  appearances  are  very  ftrange  and  unaccountable  to 
moft  people ;  but  to  give  my  fair  reader  fome  inlight  into 
thefe  myfteries,  I  fhall  endeavour  to  explain  the  motions  of 
thefe  two  great  lamps  of  heaven,  and  that  by  an  inftrument 
very  familiar  to  the  female  fex ;  I  mean  by  the  rim  of  an  or¬ 
dinary  fpinning-wheel. 

Suppofe  then  the  outward  or  larger  circle  in  the  following 
figure,  to  be  the  farther  fide  or  edge  of  the  wheel’s  rim ;  the 
inward  or  leaft  circle,  the  hither  edge  thereof :  Suppofe  the 
middle  circle  to  be  a  line  drawn  round  the  middle  of  it,  or 
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clfe  if  you  pleafe  the  wheelfiring  tied  clofe  quite  round  the 
middle  of  the  rim  :  and  tho’  thele  three  circles  are  in  the  fi¬ 
gure  one  bigger  than  another,  becauie  it  could  not  be  drawn 
©therwife  upon  paper,  yet  you  muft  imagine  them  all  equal, 
and  that  this  is  the  upper  or  outfide  of  the  rim.  (As  for  the 
pricked  circle  we  fhall  confider  that  prefently.) 

Now  let  us  fuppofe  a  fly  was  in  the  middle  and  top  of  the 
rim  at  (a,)  and  it  run  with  a  regular  and  even  motion  towards 
(b,  c,  d,  e,f)  and  fo  on  till  it  run  quite  round  the  rim,  in  juft 
the  fpace  of  a  minute.  Now  if  while,  at  the  fame  time,  the 
fly  at  {a)  begins  its  motion  towards  (b,  c,  d,  &c.)  you  turn 
the  wheel  about  the  contrary  way  juft  four  times  in  a  minute, 
namely,  towards  {b}g,f  6‘c.)  as  you  do  in  fpinning.  It  then 
plainly  follows,  that  the  fly  will  go  about  once  whilft  the 
wheel  runs  the  other  way  four  times,  fo  that  when  the  rim  is 
turned  once  about,  the  fly  will  be  advanced  one  quarter  of 
the  rim  and  be  at  {d,)  when  the  rim  has  been  turned  twice 
about,  the  fly  will  be  half  way  at  (<?,)  when  thrice  fhe  will  be 
at  If)  when  four  times  they  meet  again  exaftly  at  {a). 

Again,  if  when  the  fly 
began  to  move  at  ( a )  and 
go  to  the  left-hand,  you 
began  at  the  fame  time 
to  move  the  wheel -rim 
towards  the  right-hand 
or  contrary  way:  And 
inftead  of  turning  it  a- 
bout  four  times,  you  had 
turned  it  twelve  times 
about  in  the  fame  time 
as  the  fly  had  gone  a- 
bout  once.  (It  matters 
not  whether  it  be  in  a 
minute,  or  hour,  or  day, 
or  month,  or  any  other 
time,  provided  it  be  the 
fame  time  exaftly,  that  the  fly  moves  once  about,  the  rim 
moves  twelve  times  about  the  contrary  way.)  Upon  this  fuppo- 
fition,  the  fly,  at  the  end  of  the  firft  turning  about  of  the  rim, 
will  be  advanced  to  if),  a  twelfth  part  of  the  circumference; 
at  the  end  of  the  fecond  turning  about,  it  would  be  advanced 
to  (c),  another  twelfth  part ;  at  the  end  of  the  third  revolu¬ 
tion,  the  fly  would  be  advanced  to  ( d ),  a  third  twelfth  part, 
or  quarter  of  the  circle ;  and  fo  likewife  at  the  end  of  fix  re¬ 
volutions  of  the  wheel,  the  fly  would  be  advanced  to  (<?),  half 
way,  and  at  the  end  of  twelve  returns  it  would  come  to  ( a ) 
again;  the  fly  conftantly  and  perpetually  advancing  in  its 
fliaw  motion  one  way,  as  the  wheel  did  its  fwifter  motion  the 

other 


No.  II.  Motions  of  the  Sun  and  Moon.  $ 

other  way.  And  the  like  you  may  conceive  if  the  wheel  made 
50,  50,  100,  365,  5.00,  or  any  other  number  of  revolutions  at 
the  fame  time  as  the  fly  did  one,  it  would  neceflarily  fall  out, 
that  at  the  end  of  that  refpe&ive  number,  the  fly  would  come 
to  its  place  again,  from  whence  it  flrft  fet  out,  and  it  matters 
not  whether  it  began  to  move  at  (a),  or  at  any  other  place  at 
b ,  c,  ey  & c.. 

Let  us  once  more  fuppofe  another  wheel-firing  ty’d  about 
the  rim  of  the  wheel,  the  upper  part  at  <5  to  touch  the  edge 
of  the  rim  at  the  fide  next  to  you,,  the  under  part  of  the  wheel- 
firing  to  touch  the  edge  of  the  rim  fartheft  from  you  at  \C% 
and  then  it  would  crofs  the  wheelftring  in  the  middle  of  the 
rim  juft  half  way  between  top  and  bottom  on  each  fide  at  (d) 
and  {f)  (or  which  is  all  one  at  ^  and  .)  And  now  if  you 
fuppofe  the  fly  to  begin  to  move  about  the  fecond  wheelfiring, 
tied  crofs-ways  over  the  flrff  reprefented  by  the  prick’d  circle 
from  35  to  and  fo  round  to  again;  and  whilft 

the  fly  moved  once  round,  the  wheel  was  turned  the  contrary 
way  any  number  of  times,  (fuppofe  4  or  12  times)  it  would 
finilh  its  revolutions  juft  as  is  before  declared,  but  with  fome 
difference  to  its  former  motion,  as  (hall  prefently  appear. 

Just  thus  is  the  motion  of  the  fun,  moon,  and  planets  in  the 
heavens.  For  the  fun  and  ftars  go  by  a  *  proper  motion  of  then- 
own  from  weft  to  eaft,  as  did  the  fly ;  and  the  whole  heavens 
with  fun,  moon,  and  ftars,  are  carried  the  contrary  way  as 
the  hand  turned  about  the  wheel;  the  fun  moves  fo  (low, 
that  while  he  goes  once  about  in  his  own  courfe,  along 
the  prick’d  line  one  way,  the  heavens  are  carried  about  365 
times  the  contrary  way,  and  then  he  comes  to  the  fame  place 
again  :  But  the  moon  is  fwifter  in  her  motion,  and  runs  round 
from  weft:  to  eaft,  whilft  the  whole  heavens  is  whirled  about 
27  times  and  a  quarter,  or  (which  is  all  one)  in  27  days  and  a. 
quarter. 

But  from  this  motion  of  the  fun  round  the  prick’d  circle, 
arifes  feveral  appearances  carefully  to  be  obferv’d,  becaufe 
it  (hews  the  reafon  of  many  of  thofe  particulars  I  at  flrft  men¬ 
tioned,  viz.  Let  us  fuppofe  the  fun  in  c©  going  onward  in  his 
own  flow  motion  towards  and  fo  on  to  tt£  m ,  &c.  And 
the  whole  heavens  carried  about  the  contrary  way  once  a  day. 
It  follows,  that  upon  that  day,  which  is  about  the  futh  of 
June,  he  is  neareft  over  our  heads,  and  maketh  the  longeft 
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*  Our  author  is  not  here  to  be  underftood  to  mean  an  abfolute  or 
real  motion;  he  means  only  the  apparent  motion  ariftng  from  the 
real  motion  of  the  earth. 

f  Our  author  having  written  before  the  change  of  the  flyle,  all  his 
times  mud  be  underftood  according  to  the  old  ftyle}  and  will  require 
1 1  days  added  to  adapt  them  to  the  new. 
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day  with  us,  and  then  he  rifes  and  fets  very  much  towards 
the  north,  and  the  line  which  he  maketh  in  the  heavens  that 
day,  is  called  the  tropick  of  Cancer. 

In  a  quarter  of  a  year  after,  he  will  be  got  along  the  prick’d 
line  to  and  then  the  days  and  nights  are  of  equal  length; 
and  he  rifes  juft  in  the  eaft  and  fets  in  the  weft,  and  the  line 
which  he  maketh  in  the  very  raidft  of  heaven,  is  called  the 
equinoctial  circle,  and  this  happens  about  the  12th  of  Sep¬ 
tember,  band  juft  fo  it  will  be  half  a  year  after  when  he  comes 
to  Y,  which  will  be  about  the  10th  of  March.] 

In  a  quarter  of  a  year  after,  he  is  at  -- ,  he  will  come  down  by 
degrees  to  YP,  and  then  he  is  fartheft  from  us,  which  happens 
about  the  10th  of  December,  and  then  the  circle  he  feems  to 
make  in  the  heavens  that  day,  is  called  the  tropick  of  Capri¬ 
corn,  and  then  he  rifes  and  fets  very  much  towards  the  fouth. 

The  prick’d  line,  in  which  the  fun  is  fuppofed  to  pafs,  is 
called  the  ecliptick,  becaufe  there  can  be  no  eclipfe  but  the 
moon  muft  be  in  or  very  near  this  circle;  but  the  fun  never 
goes  out  of  it. 

The  whole  breadth  between  the  outward  and  inward  circles 
(which  two  muft  be  imagined  equal)  is  called  the  zodiack, 
which  is  the  only  circle  in  the  heavens  that  hath  any  breadth.. 
The  diftanee  of  any  ftar  from  the  ecliptick  or  prick’d  circle, 
is  called  the  ftar’s  latitude,  (either  north  or  fouth  as  it  hap¬ 
pens  to  be  either  north  or  fouth  from  the  circle)  and  the  dis¬ 
tance  of  any  ftar  from  the  middle  circle  or  equino&ial,  is 
called  its  declination,  (north  or  fouth  as  before.) 

Again,  when  the  fun  is  near  the  tropicks,  as  when  he  moves 
from  H  to  efl,  he  moves  juft  againft  the  motion  of  heavens, 
and  fo  is  fwifteft  in  his  motion,  and  makes  a  greater  fpeed  to¬ 
wards  his  journey’s  end;  but  then  the  length  of  the  day  and 
declination  (or  diftanee  from  the  middle  circle)  is  but  little 
alter’d:  But  when  he  moves  near  the  equinodial,  as  from  TT£ 
to  ft),  then  he  runs  obliquely  or  croffes  the  heaven,  and  then 
the  days  and  declination  increafe  or  decreafe  evry  confiderably, 
but  he  moves  but  flowly  towards  his  journey’s  end,  becaufe  he 
erodes  the  heavens  from  one  fide  of  the  middle  to  the  other?; 
and  this  is  one  of  the  reafons  why  from  noon  to  noon  is  not 
exaCtly  24  hours,  but  fometimes  more  and  fometimes  lefs. 

As  the  fun  thus  runs  in  a  circle  of  his  own  from  weft  to 
eaft,  in  one  year,  fo  doth  the  moon  in  a  circle  of  her  own  in 
7  days  and  a  quarter  the  fame  way;  and  the  moon’s  circle 
croffes  the  fun’s  circle  in  two  points,  juft  as  the  fun’s  circle 
croffes  the  equinoctial  in  V  and  :  But  the  diftanee  of  the 
moon’s  circle,  from  the  fun’s,  in  the  wideft  place,  is  not  quite 
a  fourth  part  the  diftanee  of  the  fun’s  circle  from  the  equi¬ 
noctial.  But  of  this  and  of  the  various  appearances  of  the 
moon,  I  have  not  now  room  to  proceed. 


•Ho.  III.  Eclipse  of  the  Sunt.  5 

An  eclipse  of  the  fun  is  caufed  by  the  moon,  who  is  a  dark 
body,  being  interpofed  or  placed  between  the  fun  and  us,  and 
this  happens  when  the  moon  is  near  one  of  the  points  "where 
her  circle  erodes  the  ecliptick  or  fun’s  circle.  Thus,  fuppofe 
the  earth,  whereon  we  live,  to  be  in  the  middle  of  the  prece¬ 
dent  figure  at  0,  the  fun  at  (f)  and  the  moon  at  V*  Here 
becaufe  the  moon  at  V  interpofes,  it  takes  away  the  light  of 
the  fun  from  us ;  fuch  will  be  the  pofition  of  the  fun  and  moon 
upon  May-day  next  year,  1706.  It  will  begin  to  be  darkened 
at  9  minutes  after  8  in  the  morning,  but  at  17  minutes  after  9 
it  will  be  the  mod:  darkened,  when  near  10  parts  of  12  of  the 
fun’s  body  will  be  obfeured,  and  he  will  appear  like  the  fird 
appearances  of  the  new  moon.  This  will  be  a  great  eclipfe ; 
we  had  a  greater  in  1654,  but  a  much  greater  in  the  year 
1652,  when  the  whole  body  of  the  fun,,  within  lefs  than  16 
minutes,  was  obfeured. 

An  eclipfe  of  the  moon  is  caufed  by  the  fun’s  being  on  one 
fide  the  earth,  and  the  moon  on  the  other,  (near  the  ecliptick) 
and  the  fhadow  of  the  earth  falls  upon  the  moon,  (from  whence- 
fhe  hath  her  light.)  As  fuppofe  the  fun  in  the  earth  in  0, 
the  moon  in  (jf),  here  the  light  of  the  fun  at  fcQ*,  falling  upon 
the  earth  at  0,  takes  away  the  light  of  the  moon  at  (/'),  who 
qtherwife  would  reded  her  light  back  upon  us  as  at  other 
times. 

There  are  a  great  many  admirable  conciufions  to  be  drawn; 
from  the  conhderation  of  eclipfes,  but  more  of  that  hefeafteiv 


Of  the  nature  of  an  Eclipfe  of  the  Sun ,  and  of 
that  great  Eclipfe  which  will  happen  upon 
May-day  this  prefent  year ,  with  the  exabl 
time  of  its  beginnings  middles  and  end ;  re¬ 
commended  to  the  obfervation  of  the  curious * 


THE  mind  of  man  hath  a  drange  propenfity^and  eager  third 
after  knowledge ;  nor  will  he  fpare  for  pains  to  gratide 
his  curioiity;  he  will  traverfe  mountains,  valleys,  woods  and 
defarts ;  he  will  plunge  thorough  the  vad  and  raging  ocean  ;  he 
will  penetrate  into  the  bowels  and  caverns  of  the  earth;  nay,, 
feme  will  not  dick  to  go  to  Hell  beneath,  to  compafs  know- 

B  3  ledge 
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ledge.  But  of  all  the  objects  of  our  thoughts,  there  is  none 
more  noble,  or  give  a  greater  fatisfa&ion  to  the  mind,  than 
the  contemplation  of  the  heavenly  phenomena,  the  motions, 
periodical  revolutions,  appulfes,  and  other  paflions  and  efte&s 
<ef  the  fixed  ftars  and  planets.  This  made  the  poet  cry  out, 

Ye  facred  mufes  !  with  whofe  beauty  fir’d. 

My  foul  is  ravifli’d,  and  my  brain  inipir’d; 

Give  me  the  ways  of  wand’ring  ftars  to  know : 

The  depth  of  heav’n  above,  and  earth  below? 

Why  flowing  tides  prevail  upon  the  main : 

And  in  what  dark  recefs  they  ffirink  again  ? 

What  fhakes  the  folid  earth?  what  caufe  delays 

The  fummer  nights,  and  fhortens  winter  days  ?  , 

Teach  me  th’  various  labours  of  the  moon, 

And  whence  proceed  th’  eclipfes  of  the  fun  ? 

Dryden. 

Laft  year  I  gave  you  an  account  of  the  true  motion  of  the 
fun  and  moon  about  the  heavens,  with  the  various  appearances 
caufed  thereby,  fuch  as  the  increafe  and  decreafe  of  the  days 
and  nights,  of  their  riling  and  fetting,  and  of  their  eclipfes  \ 
which  things  being  rightly  conceived,  will  be  of  great  advan¬ 
tage  towards  the  eahe  apprehending  the  following  difcourfe 
of  the  eclipfe  of  the  fun,  which  I  now  the  rather  undertake, 
becaufe  there  will  be  a  very  great  eclipfe  upon  May-day  next^ 
the  like  not  having  been  thefe  fifty  years  paft. 

Now  an  eclipfe  of  the  fun  is  when  the  moon  (who  is  a  dark 
opake  body)  interpofes  or  happens  to  come  between  the  fun 
and  us,  and  Ihades  or  hides  the  light  of  the  fun  from  us,  and 
this  is  fometimes  wholly,  and  then  it  is  called  a  total  eclipfe ; 
and  fometimes  but  in  part,  and  then  it  is  called  a  partile  eclipfe. 

To  conceive  aright  the  true  nature  of  the  fun’s  eclipfe,  you 
may  provide  or  imagine  a  large  hoop  of  two  yards  diameter 
or  wideft  breadth,  cut  off  a  third  part  from  the  reft,  and  nail 
to  the  middle  of  this  piece  aftick  of  juft  a  yard  in  length,  that 
it  may  be  like  a  crofs  bow  without  a  ftring,  and  as  you  fee  in 
the  lower  part  of  figure  1.  where  f,  g,  c,  h3  i,  reprefents  the 
bow  or  third  part  of  the  hoop,  and  if,  c,  the  ftick.  Suppofe 
now  you  faw  (or  imagined  you  faw)  a  very  fair  rainbow 
painted  on  the  clouds  (as  is  alfo  in  figure  1.  the  upper  part) 
take  your  hoop,  and  holding  the  end  of  the  ftick  at  A  to  your 
eye,  turn  the  hoop  to  the  rainbow,  and  hold  it  fo  that  the 
hoop  may  feem  to  cover  the  rainbow,  and  hide  it  from  your 
fight.  Being  thus  fixed,  turn  the  ftick  (to  which  the  hoop  is 
faftened)  a  little,  that  the  hoop  may  crofs,  or  feem  to  crofs,  the 
rainbow,  the  half /~,y,  c ,  being  above  it,  and  c ,  b ,  /,  below  it,  as 
you  may  fee  in  figure  2.  where  a,  b3  c,  d ,  e3  reprefents  again 
the  rainbow,  and  f,g,c,h,J,  the  hoop,  and  0  at  K  reprefents 
the  eye,  (but  here  the  ftick  affixed  to  the  hoop  is  wanting.) 

N  ow 
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Now  if  you  join*  or  fup- 
pofe  to  join,  the  other 
part  of  the  hoop  to  this, 
to  compleat  the  circle, 
and  if  you  imagine  the 
rainbow  to  be  compleat- 
ly  round,  and  about  400 
yards  diftance  every  way 
from  your  eye,  this  will 
reprefent  to  your  fancy 
pretty  near  the  true  paths 
or  circles  wherein  the  fun 
or  moon  move ;  and  alfo 
the  proportions  that  their 
diftances  bear  to  one  an¬ 
other. 

For  1.  The  place  of 
your  eye  at  K>  in  either 
figure,  reprefents  0  the 
earth  you  ftand  on.  2.  The 
hoop  reprefents  the  circle 
or  path  the  moon  moves, 
in,  who  compleats  her 
whole  round  from  weft  to 
eaft  in  about  *29  days  and 
a  half.  (See  the  laft  year’s, 
Diary.)  3.  The  rainbow 
reprefents  the  path  of  the 
fun,  being  likewife  a  vaft 
circle  encompailing  both 
the  earth  and  circle  of  the 
moon,  but  a  great  way 
beyond  it  every  way,  and 
he  moves  round  his  circle 
once  in  a  year.  4.  The 
circle  of  the  moon  is  not 
juft  under  that  of  the  fun, 
but  crofleth  it,?as  you  mull 
fuppofe  it  to  do  in  fig.  r. 
and  as  it  plainly'  appears 
in  fig.  2.  This  place  of 


crofting 


*  This  is  the  Synodical  month,  or  time  between  one  lunation  and 
another,  and  is  z  days  and  a  quarter  longer  than  the  periodical  month 
mentioned  in  the  lad  year,  page  3  ;  this  excefs  is  caufed  by  the  motion 
of  the  earth  (and  moon)  alrnoft  a  whole  fgn  during  the  time  of  the 
periodical  month,  and  the  moon  mud  continue  to  revolve  for  this 
additional  time  to  bring  her  to  a  conjunction  again. 
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crofting  is' called  the  node,  or  dragon’s  head.  Now  had  the 
circle  in  the  figures  been  compleatly  round,  it  would  crofs 
again  on  the  other  fide,  which  is  called  the  other  node,  or 
dragon’s  tail;  the  angle  it  makes  at  the  crofiing  f,  c}  a ,  or 
erc,  /,  fig.  a.  is  about  5  degrees. 

Thefe  th-’ngs  being  rightly  conceived,,  it  follows : 

1.  If  the  circle  of  the  moon  had  been  juft  under  the  circle 
of  the  fun,  then  at  every  conjunction,  or  new  moon,  there 
would  be  an  eclipfe  of  the  fun,  (and  at  every  oppofition,  or 
full  moon,,  there  would  be  an  eclipfe  of  the  moon.) 

2.  But  the  circle  of  the  moon  eroding  that  of  the  fun,  it  fol¬ 
lows  there  can  be  no  eclipfe  of  the  fun,  but  when  the  moon  is 
in  or  near  her  nodes,  or  places  of  crofiing,  as  you  may  plainly 
perceive  by  the  figures.  For  fuppofe  the  moon  in  j\  (in  either 
lig.)  the  fun  in  a,  and  the  eye  at  0  (or  K ,)  here  the  moon  is 
above  the  fun,  or  higher  than  he,  and  therefore  cannot  hinr 
der  its  light  from  us  :  if  the  moon  had  been  at  /,  and  the  fun. 
at  c,  the  fame  thing  would  happen,  for  then  the  moon  is  lower 
than  the  fun,  and  fo  eclipfes  him  not :  if  the  moon  meets  the 
fun  when  file  is  near  her  node,  fuppofe  at  gr  and  the  fun  at  bs- 
here  fire  pallet  h  but  a  little .above  fiim,  and  fo  he  efcapes  an 
eclipfe.  But  if  when  the  moon  was  at  h,  the  fun  was  at  d 
here  the  moon  would  pafs  between  the  fun  and  ©,  and  appear 
half  eclipfed;  but  if  the  moon  was  in  c,  the  very  point  where 
her  circle  erodes  that  of  the  fun,  and  fuppofe  the  fun  at  the 
fame  time“to  be  at  c  alfo,  then  would  the  fun  be  totally  eclipfed*. 

From  whence  it  is  plain,  that  whenever  there  is- a  conjunc¬ 
tion,  (or  meeting  of  the  fun  and  moon,  (if  it  comes  within  the 
bounds  of  an  eclipfe)  then  earer  the  moon  is  to  her  node,  the 
greater  will  be  the  eclipfe  of  the  fun, -and  the  farther  die  is  from 
it,  the  fmaller  will  be  the  eclipfe ;  but  when  die  is  fo  far  from 
her  node,  or  place  where  the  circle  erodes,  that  half  the  ap¬ 
parent  breadth  of  the  fun,  and  half  the  breadth  of  the  moan 
will  not  reach  to  touch  one  another,  then  there  will  be  no 
eclipfe  for  that  conjunction;  but  if  the  conjunction  be  when 
the  moon  is  a  great  way  farther  from  her  node,  (as  it  moftl.y 
happens)  then  molt  certainly  there  can  be  no  eclipfe  for  that 
time. 

Upon  May-day  next,  the  fun,  ’tis  true,  will  not  he  totally 
eclipfed,  but  the  centers  of  the  fun  and  moon  will  be  but  5  mi¬ 
nutes,  very  pear,  diftance  afunder,  and  will  be  the  greateft: 
eclipfe  that  hath  happened  thefe  50  or  60  years  in  our  ifiand  * 
the  time  of  the  beginning,  middle,  and  end  thereof,  I  will 
give  you  from  the  calculation  of  one  of  the  greateft  aftrono- 
mers  of  this,  or  perhaps  of  all  former  ages,  as  alfo  the  parts 
of  the  globe  the  fhadow  will  pafs  over.  (See  fig.  3.) 

The  middle  time  of  the  eclipfe  of  the-  fun,  that  happens 

May 
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May  the  firft,  1706,  will  be  in  the  meridian  of  London  at 
9  ho.  42  min.  in  the  morning.* 

The  vifible  beginning  of  the  eclipfe  at  London  at  8  ho* 
23  min.  ' 

The  end  at  ioho.  37 min.  and  an  half.  At  9I10.  30mm. 
about  the  middle  of  the  eclipfe,  the  diftance  of  the  centers  of 
the  fun  and  moon  will  be  5  minutes  very  near,  and  fo  will 
be  of  almoft  10  digits  and  an  half  from  the  fouth. 

The  fnadow  begins  to  enter  the  difcus  of  the  whole  earth 
almoft  in  the  mid  way  between  the  Hefperiden  and  Caribee 
idands,  then  tending  into  the  eaft,  leaves  the  Canary  iflands 
upon  the  left,  and  palfes  through  the  kingdom  of  Morocco. 
Hence  coafting  the  eaftern  fhore  of  almoft  all  Spain,  it  reaches 
Provence  in  France,  near  the  port  of  Thoulon.  Whence  the 
ftiadow  pading  forward,  after  being  fpread  through  Piemont, 
and  the  country  of  Milan,  defcribes  the  borders  of  Bavaria 
and  Auftria,  and  then  palling  over  Bohemia  and'Siletia,  over- 
ihadows  almoft  half  Poland  and  Lithuania.  Hence  being  car¬ 
ried  by  the  regions  of  Mofcovy  and  Siberia,  it  flips  into  un¬ 
known  Tartary,  and  laftly  above  China  it  quits  the  earth,  the 
fun  being  there  totally  obfcured  in  its  fetting.  But  where  the 
centers  of  the  fun  and  moon  fall  in  together,  the  darknefs  will 
be  like  that  of  night,  and  the  ftars  will  be  vifible  for  the  fpace 
of  the  one  four  and  twentieth  part  of  an  hour. 


Ho ou  to  behold  an  eclipfe  of  the  Sun  without  h  urt  to  the  epee* 

By  Mr  Pond. 


AKE  a  burning  glafs,  fuch  as  men  ufe  to  light  tobacco 


Jl  with  in  the  fun ;  or  a  fpedtacle  glafs  that  is  thick  in  the 
middle,  luch  as  is  for  the  el  deft  light,  and  hold  this  glafs  in 
the  fun  as  if  you  would  burn  through  it  a  pafteboard,  or  white 
paper  book,  or  fuch-like ;  draw  the  glafs  from  the  board  or 
book  twice  as  far  as  you  do  to  burn  with  it :  fo  by  diredt  hold¬ 
ing  it  nearer  or  farther,  as  you  ftiall  fee  heft,  you  may  behold 
upon  your  board,  paper,  or  book,  the  round  body  of  the  fun, 
and  how  the  moon  palfeth  between  the  glafs  and  the  fun,  du¬ 
ring  the  whole  eclipfe. 

This  may’ft  thou  practice  before  the  time  of  an  eclipfe, 
wherein  thou  lhalt  difeern  any  cloud  palling  under  the  fan ; 
or  by  another  putting  or  holding  a  bullet  or  his  finger’s  end 
betwixt  the  fun  and  the  glafs,  at  fuch  time  (the  fun  Ihining)  as 
thou  holdeft  the  glafs,  as  before  thou  art  taught. 


Ilhall 


*  Thefe  times  are  a  few  minutes  different  from  thofe  given  by  the 
author  la.fl  year,  page  5.  The  obferved  times  I  fhall  give  afterwards 


along  with  the  other  eclipfes. 
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I  fhall  in  my  next  give  an  account  of  the  eciipfe  of  the 
moon,  and  of  feveral  admirable  conclufions  that  are  to  be 
drawn  from  the  confideration  of  the  eclipfes  of  both  the  great 
luminaries. 
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HAVING  in  my  laft  given  you  an  account  of  the  nature 
of  an  eciipfe  of  the  fun,  as  alfo  of  that  great  eciipfe  on 
May-day,  it  was  my  intentions  to  have  been  very  nice  in  the 
obfervation  of  it,  by  calling  its  fpecies  upon  paper  by  a  te~ 
lefcope,  and  by  fix  concentric  circles  equidiftant  from  their 
center,  to  obferve  the  digits  eclipfed  from  time  to  time,  and 
to  have  corrected  the  clock  by  calculation  from  the  fun’s  alti¬ 
tude,  and  to  have  inferted  my  obfervations  in  this  place;  but 
the  unfavourablenefs  of  the  weather  fpoiled  all  my  defigns ; 
however  fometime  thro’ the  clouds  the  eciipfe  was  perceived, 
and,  as  near  as  could  be  ghelfed,  at  the  very  fame  time, 
and  in  the  fame  appearance  exadly  as  was  there  fet  down, 
and  as  by  the  figure  of  it  was  reprefented ;  the  fame  fide  being 
enlightened,  and  the  fun  appearing  not  much  unlike  a  new 
moon  of  3  or  4  days  old;  and  this  was  all  the  obfervation  I 
was  able  to  make* 

I  come  now,  according  to  my  promife,  to  {peak  of  the  nature 
of  an  eciipfe  of  the  moon,  and  of  feveral  obfervations  and  ufeful 
inferences,  to  be  drawn  from  the  eclipfes  of  the  luminaries. 

Now  an  eciipfe  of  the  moon  (as  I  have  already  (hewn  in  my 
Diary  for  1705)  is  caufed  by  the  earth’s  interpofing  or  hap¬ 
pening  to  be  exactly  in  a  right  line  between  the  fun  and  moon, 
by  reafon  whereof  the  light  of  the  moon  is  obfcured  by  the 
fhadow  of  the  earth.. 

To  conceive  this  aright,  if  you  imagine  (or  adually  put)  a 
lamp  or  candle  on  one  fide  of  the  room,  (fuppofe  five  foot 
high  from  the  floor ;)  and  a  looking-glafs  on  the  other  fide  of 
the  room,  (five  foot  high  alfo  from  the  floor;)  and  if  a  fine 
thread  was  tied  and  ftretched  out  freight  (or  if  you,  imagined 
aright  line  extended)  from  the  middle  of  the  looking-glafs 
to  the  flame  of' the  lamp,  overthwart  the  room;  then  if  you 
Hand  in  the  middle  of  the  room,  half  a  yard  (more  or  lefs) 
on  either  fide  the  extended  thread,  (or  imaginary  line)  and 
looking  towards  the  glafs,  you  may  plainly  fee  the  light 
of  the  lamp  reflected  back  to  your  eye,  (or  to  fpeak  as  the 
common  people  conceive  it,  you  may  fee  the  candle  in  the 

glafs.) 
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glafs.)  And  the  like  will  happen  if  you  place  your  eye  fome 
diftance  either  above  or  below  the  line. 

But  if  you  put  your  eye  or  head  juft  between  the  lamp  and 
the  glafs,  (where  the  line  or  thread  is)  then  will  your  eye  or 
head-  caft  a  fliadow  upon  the  glafs  fo  that  it  cannot  reflect 
back  the  light,  (or  to  fpeak  with  the  vulgar,  it  will  flop  the 
light  fo  that  it  cannot  fhine  on  the  glafs.)  [And  the  fame  ap¬ 
pearances  would  happen  if  the  eye  remained  fixed  to  the 
firing  in  the  middle,  and  the  candle  was  lifted  up  and  down.] 

Not  much  unlike  this  is  an  eclipfe  of  the  moon,  for  the  moon 
hath  no  light  of  her  own,  but  the  fun  Alining  on  he*r,  fhe  re¬ 
flects  back  his  light,  as  the  glafs  reflects  back  the  light  of  the 
candle  or  lamp;  but  when  the  earth  happens  to  come  juft 
between,  then  it  hinders  the  light  of  the  fun  from  fhining 
upon  the  moorn,  or  to  fpeak  more  properly,  the  fhadow  of  the 
earth  falls  upon  the  moon  and  eclipfeth  her. 

But  to  make  this  as  plain  as  poilible  (and  withal  to  account 
For  the  various  phafes  of  the  moon,  why  fhe  appears  round 
gibbous, half-round, horned,  andfometimes  not  at  all :)  Suppofe 
inftead  of  a  plain  looking-glafs  you  took  a  glafs  globe,  and 
having  it  filvered  withinfide,  to  make  it  a  globular  looking- 
glafs.  Place  this,  inftead  of  the  other,  oppofite  to  the  lamp  or 
candle:  fuppofe  then  in  figure  i.  the  fun  (*S)  reprefented  the 
lamp,  and  the  little  circle  (<?)  reprefented  the  globe  looking- 
glafs,  and  that  your  eye  was  placed  fome  where  between  both 
fuppofe  at  (m.)  Now  looking  towards  (e,)  (if  the  eye  was 
either  higher  or  lower,  or  on  the  one  fide  or  other  of  the  ima¬ 
ginary  line  between  them)  then  would  the  light  fall  upon  (e) 
and  reflect  back  upon  ( ?n )  and  half  the  glpbe  would  be  enl’gh- 
tened.  But  if  the  eye  be  exactly  in  the  middle  between  them 
then  would  the  eye  fliade  the  glafs  (as  in  fig.  2.)  and  fo  darken 
it.  That  is,  it  flops  the  light  from  fhining  on  the  glafs,  and 
fo  it  cannot  refledl  any  back.  (Or  as  I  faid  before,  if  the  eye 
and  glafs  remain  fixed,  and  the  light  or  lamp  moved  up  and 
down,  the  fame  appearances  would  enfue.)  And  juft  after 
this  manner,  is  an  eclipfe  of  the  moon:  the  fun  being  on  one 
fide  the  earth  (£)  and  the  moon  on  the  other  (e):  then  if  the 
earth  doth  not  happen  to  be  in  the  middle,  as  it  for  the  moft 
part  falls  out,  (the  reafon  whereof  is  (hewn  at  large  in  the  lafl 
year’s  Diary)  then  there  is  a  full  moon  to  us  that  live  upon 
the  earth,  and  no  eclipfe  ;  but  if  the  earth  happen  to  be  juft 
between  them,  as  many  times  it  doth,  then  there  mull  needs 
be  an  eclipfe  of  the  moon  (as  in  fig.  2.) 

From  the  confideration  of  what  hath  been  here  faid,  and 
viewing  with  fome  attention  the  firfl  figure  following,  may 
the  various  phafes  or  appearances  of  the  moon  be  eafilv  an- 
prehended. 


For 
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For  the  globe  glafs  at  (<?)  being  round  the  light  at  (S)  calls 
its  beams,  or  Ihines  upon  that  half  oppohte  to  it;  for  it  muffc 
needs  Ihine  upon  half,  nor  can  it  Ihine  either  upon  more  or  lefs 
than  half,  but  always  upon  that  half  that  is  juft  facing  the 
light,  the  other  half  from  the  light  being  dark  of  confequence: 
I  fay  the  light  ( S )  calling  its  beams  upon  ( e )  enlightens  that 
half  towards  it,  fo  to  the  eye  that  is  in  {m)  directly  backwards, 
the  whole  half  is  reflected  back,  and  appears  perfectly  round 
in  the  edges. 

But  if  you  order  an  afliftant  to  remove  the  lamp  to  (/), 
then  part  of  the  enlightened  half  to  you  at  ( m )  is  turned  from 
you,  and  you  can  fee  but  three  parts  of  it,  and  one  quarter  of 
the  dark’ned  part  becomes  turned  towards  you.  If  the  light 
is  removed  to  (g)  and  then  but  one  half,  if  to  (, b )  but  one  quar¬ 
ter,  and  if  to  (a)  then  none  at  all  of  the  enlightened  half  to 
you  at  (m)  is  to  be  feen,  it  being  from  you  ;  and  if  it  was  re¬ 
moved  ftill  on  to  (b,  c ,  d ,  e ,)  the  light  would  encreafe  to  the 
eye  placed  at  ( m )  as  it  did  decreafe  before. 


This  being  rightly  conceived,  if  inftead  of  the  imaginary 
lamp  at  ( S )  you  conceive  it  to  be  the  fun,  and  if  for  tire  globe- 

glafs 
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glafs  at  (e)  you  conceive  it  to  be  the  moon,  and  for  the  eye  at 
(m)  you  conceive  it  to  be  the  earth  you  Hand  on,  the  very 
fame  appearances  will  happen,  and  confequently  the  reafon 
of  the  various  appearances  of  the  moon  are,  1  hope,  made  very 
plain  without  any  farther  explication. 

But  to  return  from  this  digreffion  to  the  eclipfe,  If  the 
earth’s  (hadow  covers  the  moon  but  in  part  (more  or  lefs)  it 
is  called  a  partile  Eclipfe,  but  if  it  cover  it  in  the  whole,  it  is 
called  a  total  Eclipfe. 

Such  an  Eclipfe  will  happen  on  the  fixth  day  of  April  next, 
the  beginning  will  be  a  little  before  midnight,  and  will  con¬ 
tinue  till  half  an  hour  after  three  next  morning,  as  fol« 
loweth. 

April  the  6th,  1707. 


ho.  min* 


The  beginning  of  the  eclipfe  will  be  at  n  40?  t  *  « 
Beginning  of  total  darknefs  —  12  45  )  ^ 

The  middle  of  the  eclipfe  —  1 

End  of  total  darknefs  —  ■ —  2 

End  of  the  eclipfe  —  — *  3 

Total  duration  will  be  —  — 1  3 

'Total  darknefs  will  continue  —  1 


1 


next  morning. 


34 
24 

29] 

49  \  A  nd  thus  much 
3  9  )  of  this  eclipfe. 


Obfervations  on  Eclipfe s  of  both  luminaries . 


1.  The  fun  is  very  feldom,  but  the  moon  often  totally 
.  eclipfed,  yet  in  the  whole,  the  eclipfes  of  the  fun  are  the 

more  frequent  of  the  two. 

2.  The  beginning  and  end,  and  quantity'  eclipfed,  of  an 
eclipfe  of  the  moon,  is  feen  from  all  parts  or  the  earth  (where 
it  is  confpicuous)  at  the  fame  moment  of  time  (altho’  under 
diverfe  meridians :)  but  in  eclipfes  of  the  fun  it  is  not  fo,  be¬ 
ing  at  the  fame  moment  of  time  feen  lefs  in  one  place  than 
another,  and  lading  in  fome  places- fhorter,  in  others  longer, 
and  in  fome  none  at  all. 

3.  The  beginning  of  an  eclipfe  of  the  fun  is  on  the  Weller© 
part  of  his  limb,  which  part  is  alfo  fir  ft  reftored  to  light.  But 
in  an  eclipfe  of  the  moon,  it  begins  arid  ends  on  the  eaftern 
limb. 

4.  Total  eclipfes  of  the  moon  are  made  fometimes  in  a  lon¬ 
ger  time,  at  other  times  quickly:  but  total  eclipfes  of  the  fun 
are  all  without  delay. 

5.  The  moon  in  total  eclipfes  is  fometimes  quite  loft,  but 
at  other  times  it  dimes  very  plainly  with  a  red  colour,  either 
in  whole  or  in  part. 

The  ufes  of  or  conclufons  drawn  from ,  Eclipfes. 

i.  The  courfe  of  the  moon  would  not  truly  be  known  with¬ 
out  eclipfes,  by  reafon  of  her  parallax* 

C 


■a.  The 
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1.  The  fun  is  both  higher  and  greater  than  the  moon. 

3.  The  earth  is  greater  than  the  moon,  but  lefs  than  the  fun. 

4.  Both  fan  and  moon  are  fphericai,  unequally  diffant  from 
the  earth. 

5.  The  fun  is  the  fountain  of  all  light,  but  the  moon  is  but 
a  borrowed  light  from  the  fun. 

6.  From  eclipfes  are  found  the  difference  of  meridians  or 
longitude  of  places. 

7.  From  eclipfes  of  the  fun  and  moon,  a  reafon  is  found  of 
meafuririg  their  diftances  from  the  earth,  as  alfo  of  the  magni¬ 
tude  and  proportion  that  the  fun,  moon,  and  earth  have  be¬ 
tween  themfelves  ;  which  otherwise  may  feem  impollible. 

By  thefe  wings  it  is  the  mind  of  man  hies  up  into  the  hea¬ 
venly  theatre,  and  by  thefe  charms  (as  the  poet  faith)  draws 
down  the  fun  and  moon  from  heaven  to  earth. 


1708. 

Of  the  Ptolemaick  Syjlem  of  the  Univerfe . 

HAVING  in  my  former  Diaries  explained  the  motions  of 
the  fun  and  moon,  as  alfo  the  nature  of  their  eclipfes, 
with  the  reafon  why  the  moon  appears  in  fo  many  various 
fhapes  in  the  fpace"of  one  revolution ;  I  come  now  to  fpeak  of 
the  other  five  planets,  viz.  Saturn,  Jupiter,  Mars,  Venus,  and 
Mercury :  but  before  I  proceed  it  will  not  be  amifs  to  explain 
the  fyftem  of  the  univerfe.  . 

There  are  various  opinions  among  the  learned  concerning 
this  difficulty,  but  the  moil;  prevailing  are  thefe  two,  namely, 
the  Ptolemaick,  and  the  Copernican,  both  which  I  ffiall  now 
explain. 

Ptolemy,  Ariftotle,  and  others  held,  that  the  earth  is  the 
center  of  the  univerfe,  which  remains  fixed  and  immoveable, 
and  the  whole  heavens,  and  fixed  ftars,  move  round  her  in 
this  order.  (See  fig.  1.  following) 

The  planet  that  moves  in  a  circle  or  orbit,  next  above  the 
earth,  is  the  moon;  next  above  her  moves  the  planet  Mer¬ 
cury  ;  next  above  Mercury,  at  a  greater  diffance  ffill  from 
the  earth,  doth  the  planet  Venus  move ;  and  flill  in  a  higher 
orb  moves  the  glorious  fun;  the  planet  next  above  the  fun  is 
Mars  :  and  Jupiter  moves  Itill  in  an  orb  or  circle,  extended 
every  where  beyond  the  01b  of  Mars  :  Laftly,  the  fartheft  of 
all  the  planets  from  the  earth  is  Saturn,  and  he  moves  in  a 

larger 


No.V.  Ptolemaick  System  of  the  Universe. 

larger  circle  than  them  all.  Above  thefe  planets,  a  vail  di&ance, 
are  the  fixed  liars,  and  above  the  fixed  liars,  is  the  primum 
mobile  and  emperial  heaven.  And  this  is  the  Ptolemaick  hy¬ 
po  tfiefis. 


Of  the  Copernican  Syfiem  of  the  Univerfe , 


THE  Copernican  fyllem  makes  the  fun  to  be  the  center  of  the 
univerfe,  (as  in  the  following  fig.)  round  which  (in  the 
order  there  feen)  are  the  orbits  of  Mercury,  then  that  of  Venus, 
then  that  of  the  earth,  with  that  of  the  moon  about  it ;  then 
thofe  of  Mars,  Jupiter,  and  Saturn,  one  above  another,  and 
about  the  two  Iafl  the  fmall'  circles,  that  their  attendants  or 
fatellites  march  in,  of  which  more  anon;  and  above  all  thefe 
the  fixed  liars,  & c. 

This  is  the  order  of  the  heavens,  according  to  Plato,  Arif» 
tarchus,  Archimedes,  and  other  ancients ;  and  after  it  had 
been  almoll  quite  forgot  for  many  ages  it  was  revived  by  Co¬ 
pernicus,  and  is  now  almoll  univerfally  received. 

C  x 


However, 


But  fince  thefe  hypothefes  have  been  received  in  the  world,, 
the  later  aBronomers  have,  by  the  help  of  the  telefcope,  found 
out  many  furprizing  appearances,  which  I  fhall  fet  down  more 
particularly  in  the  order  as  they  lie  in  the  heavens,  beginning 
with  the  uppermoB,  and  fo  descending  down  to  our  earth. 

And  firB  for  the  fixed  Bars :  that  whitifh  band  or  zone, 
that  encompaffes  the  whole  heavens,  called  the  Milky-way, 
and  of  which  the  ancients  could  give  no  tolerable  account,  is 
found  by  the  telefcope  to  be  no  other  than  an  heap  of  very 
Small  Bars,  thickly  fet  together ;  which  by  their  great  dis¬ 
tance,  fmallnefs,  and  clofenefs  appear  to  the  naked  eye,  as 
one  united  whitiBi  cloud.  In  like  manner  the  Pleiades,  or 
Seven  Stars,  tho’  (faith  my  author  Mr  Molyneux)  fcarce  more 
than  fix  appear,  are  found  by  an  ordinary  glafs,  to  be  nigh 
forty;  and  Dr  Hooke,  in  his  Micrographia,  faith,  that  with 
a  twelve-foot  telefcope  he  plainly  difcovered  78  in  the  fame 
alterifm,  of  no  kfs  than  14  feveral  magnitudes,^  the  biggeB 

whereof 
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However,  both  thefe  hypothefes  do  equally  folve  the  doc¬ 
trine  of  the  fphere,  the  fii  it  being  the  molt  ealy  for  beginners? 
but  the  latter  the  more  rational. 
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w  hereof  is  not  accounted  greater  than  one  of  the  third  mag- 
nitude.  And  in  the  fingle  conftellation  of  Orion,  the  telefcope 
difcovers  more  ftars,  than  the  naked  eye  can  number,  in  all 
the  heavens ;  and  there  is  fcarce  any  corner  of  the  heavens  fo 
dark  but  the  telefcope  being  turned  towards  it,  defcries  mul- 
titudes  of  glittering  fpangles  therein.  On  this  account  the 
feed  of  Abraham,  that  was  to  be  made  numerous  as  the  ftars 
in  the  firmament,  may  yet  (for  ought  we  know)  admit  of  pro¬ 
pagation  thro’  many  future  generations,  before  it  comes  up  to 
its  limits. 

From  the  fixed  ftars  let  us  contract  our  profpeft,  and  in  a 
vaft,  long,  and  almoft  immenfe  courfe  homewards,  we  firft 
meet  with  Saturn.  By  his  flow  motion  he  takes  Hate  upon 
him  (being  near  30  years  in  walking  round  the  heavens)  as* 
carrying  about  him  fomething  more  weighty  than  ordinary.  • 
But  the  Ihort  fight  perceives  nothing  thereof,  and  fees  nothing 
but  a  plain  round  globe,  all  his  equipage  and  attendants  are 
hid  from  our  view,  till  ftirvey’d  more  clofely-  with  the  te¬ 
lefcope,  and  then  behold  a  mighty  ring,  parallel  to  the  equator,  > 
bright  as  the  planet’s  own  face,  eneompaffing  round  his  body: 
but  this  is  not  all  his  equipage,  for  b elides -this  throue  of  light,  * 
this  majeftick  planet  is  constantly  attended  by  a  guard  of  five 
fatellites  or  moons,  that  follow  his  motion,  and  dance  round' 
him  continually  in  a  circle. 

Jupiter  next  prefents  himfeif,  lefs  encumbred  than  Saturn,, 
yet  not  wanting  a  courtly  train ;  for  tho7  his  guards  are  but 
four  in  number,  yet  their  fizs  and  brightnefs fhew  their  ftrength, 
and  their  quick  motion  round  him  fhews  their  diligence. 

Galileo  (who  invented  the  telefcope)  was  certainly  the  firft: 
inhabitant  of  this  globe  that  ever  faw  them,  and  how  ftrangely ' 
was  he  furprized,  and  ftruck  with  wonder,  to  fee  four  little 
moons  dancing  round  Jupiter,  that  from  their  firft  creation, , 
to  that  lucky  moment,  had  never  ftruck  the  eye  of  any  mortar* 
inhabitant  of  this  globe  before.  Were  thefe  then  made  for  * 
the  ufe  of  poor  man,  from  whofe  knowledge  thefe  were  con¬ 
cealed  for  5000  years  together?  Vain  man  !  that  thus  pre- 
fumeft  to  confine  the  defigns  of  the  Almighty  to  miferable  duft 
and  allies,  when  his  infinite  power  can  make  millions  of  intel¬ 
ligent  beings,  to  ferve  and  praife  him. 

Befides  thefe  four  little  moons  about  Jupiter,  the  telefcope  * 
difcovers  that  there  are  about  his  body  feveral  brighter  and' 
darker  parts  like  broad  belts  or  zones,  almoft  parallel  to  the 
ecliptic  ;  as-alfo  a  fpot  found  in  him,  by  which  ’tis  manifeft 
that  Jupiter  turns  round  his  own  axis  in  the  fpace  of  about  10 
hours.  A  very  ftrong  argument  to  prove  that  our  earth  may 
do  fo  likewife,  fince  Jupiter  who  is  fo  confiderably  bigger 
than  the  earth,  has  a  motion  much  more  quick  than  ours  in* 
24. hours.  He  moves  about  the  heavens  in  about  13  years.  . 

C  a-  Mars* 
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Mars  offers  himfelf  next,  who  trufting  in  his  own  ftrength. 
is  attended  by  no  guards  ;  he  compleats  his  circle  in  687  days ; 
but  the  prying  telefcope  difcovers  in  his  face,  fears,  fpots,  and 
ruggednefs,  by  which  the  ingenious  CafTmi  has  determined, 
that  he  turns  on  his  own  axis,  once  in  about  24  hours  and 
three  quarters.  But  however  furious  his  beams  are,  he  is  be¬ 
holden  for  them  to  the  great  fountain  of  light,  and  heat,  the 
fun,  which  is  plainly  vifible,  in  that,,  when  he  is  in  his  quadra¬ 
tures  with  the  fun,  and  in  his  perigason,  he  may  be  feen  al- 
moft  bifefted,  and  to  increafe  and  decreafe  in  light  as  our 
moon  (but  never  fo  much  as  to  be  horned  as  the  other  inferiors.) 

The  glorious  Sun  doth  next  prefent  itfelf,  in  whofe  bright 
face  we  can  hardly  expert  to  find  dark  fpots;  yet  fuch  there 
are,  and  frequent  too. 

Scheinerus  has  publifh’H  a  large  book,  in  folio,  of  nothing! 
elfe :  the  only  difeovery  that  has  been  made  by  thefe  fpots, 
is,  that  the  fun  turns  round  about  his  own  axis -in  the  fpace  of 
£5  days  and  a  quarter-  Formerly  one  fhould  feldom  fee  the 
fun’s  face  (no  more  than  now  our  brighter  beauties  here  below) 
free  from  one  or  more  black  patches,  but  now  (as  if  they 
were  grown  out  of  fafhion)  he  feldom  wears  any,  one  in  five 
or  feven  years  hardly  appearing;  as-  if  now  he  put  them  on, 
more  of  neceflity  to  cover  an  odd  pimple,  that  may  other- 
wife  disfigure  his  countenance,  than  to  adorn  his  face :  how 
far  the  fair  fex  fhould  follow  his  example,  1  dare  not  venture 
to  determine ;  but  from  them  we  naturally  fall  to  Venus. 

Venus,  the  brighteft  planet  in  the  heavens,  file  fears  not 
fometimes,  even  at  noon-day,  to  difplay  her  beauty,  and  in 
this  armour  repofmg  an  entire  confidence,  performs  her  courle 
alone,  and  free  from  all  other  attendants,  in  225  days. 

Mercury’s  wit  and  quicknefs  fecures  him;,  therefore  he  has 
do  train,  but  generally  /belters.  himfelf  under  the  beams  of  his 
potent  lord,  the  fun,  and  performs  his  circuit  round  him  in 
about  88  days.  But  both  thefe  inferior  planets  are  found  by  the 
telefcope  to  increafe  and  decreafe  as  our  moon  ;  for  fometimes 
they  appear  horned,  fometimes  half  enlighten’d,  fometimes 
gibbous,  and  fometimes  full,,  even  on,  or  nigh  this  conjun&io.n 
with  the  fua  :  by  which  it  is  manifeil,  the  Ftole  maick  hypo¬ 
thecs,  js  falfe,  whatever  hypothefls  is  true. 

And  thus  at  la  ft  are  we  arrived  at  home  to  contemplate 
our  neighbour  the  Moon,  which  we  may  call  our  own ;  for 
as  the  fateilites  about  Saturn  and  Jupiter  move  about  them, 
fo  moves  the  raoon  as  a  fatellite  about  us.  By  the  telefcope 
we  diftinguifh  in  the  moon’s  countenance,  an  admirable  dif¬ 
ference  of  parts,  both  for  ftiape  and  colour;  the  greater  parts 
refembling  our  feas,  lakes,  rivers,  iftands,  peninfulas,  and 
continents  ;  the  Idler  fpots  refembling  mountains,  hills,  and 
valleys :  but  whether  the  moon  is  inhabited  or  not  ftill  ad¬ 
mits 
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mits  of  various  difputes,  tho’  believed  by  the  molt  ingenious 
fo  to  be. 


1709 

Of  the  Nature  and  Motion  of  Comets. 

COMETS,  or  blazing  ftars,  were  by  the  ancients  taken 
to  be  nothing  elfe  but  vapours  and  exhalations,  or  fuch- 
like  diilipable  matter  :  But  by  our  late  aftronomers  (and 
1  that  more  truly)  they  are  found  to  be  a  fpecies  of  planets, 
that  revolve  about  the  fun  in  eliptieal'orbits,  whofe  periodical 
times  and  motions,  are  as  conftant,  certain,  and  regular,  as 
thofe  of  the  planets.  The  eliptical  orbits  are  fo  very  oblong 
and.  excentrical,  that  they  are  but  little  different  from  para¬ 
bola’s,  and  may  be  confidered  at  fuch. 

Alfo  the  inclination  of  the  plains  of  the  planets,  are  at  moft 
not  above  five  or  fix  degrees  different  from  the  plain  of  the 
ecliptick,  yet  the  plains  of  comets  are  exceeding  various, 
and  are  at  all  imaginable  angles  of  inclination  with  one  ano¬ 
ther,  and  with  that  of  the  ecliptick. 

Likewife  the  courfe  of  comets  in  the  orbits  is  not  deter¬ 
mined  one  way,  (as  is  that  of  the  planets  from  weft  to  eaft) 
but  indifferently  ;  fome  of  them  move  one  way  and  fome  ano¬ 
ther:  for  fometimes  they  move  from  eaft  to  weft;  fometimcs 
from  weft  to  eaft;  fometimes  from  north  to  fouth  ;  other  times 
from  fouth  to  north ;  and  fometimes  obliquely  between  any 
of  thefe  ways,  according  as  the  fltuation  of  the  plains  of  their 
orbits,  and  the  direction  of  their  courfes  together  do  determine. 

It  is  obferved,  that  comets  in  their  de.fce.nt  to,  and  afcent 
from  the  fun,  pafs  quite  through  the  planetary  fyftem,  as  by 
the  enfuing  figure  may  plainly  appear ;  which  effectually  con¬ 
futes  the  notion  of  folid  orbs,  which  fome  of  the  ancients  fo 
fondly  conceited. 

Some  comets  approach  in  their  perihelia,  fo  very  near  the 
fun,  that  they  muft  be  prodigiously  heated  thereby,  and  this 
to  fuch  a  degree,  that  they  may  not  be  intirely  cold  for  many 
years.  Thus  the  1  aft  famous  comet  in  1680  and  i68j,  at  its 
perihelion  on  the  eighth  day  of  December  1680,  fufteined  a 
degree  of  heat  twenty  eight  thonfand  times  as  great  as  that 
we  feel  with  us  in  fummer ;  or  about  two  thoufand  times  as 
intenfe  as  is  that  of  a  red  hot  iron.  So  that  by  Sir  Ifaac 
Newton’s  calculation,  if  that  comet  was  as  big  as  our  earth,  as 

denfe 
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denfe  and  folid  as  iron,  and  were  throughout  equally  heated 
to  the  forementioned  degree,  ’twould  fcarce?  in  our  air,  be 
fully  cooled  in  fifty  thoufand  years:  fo  that  it  cannot  confift 
of  vapours  and  exhalations  as  the  ancients  thought. 

The  fola r  fyjlem ,  with  the  manner  of  a  comet's  departure 
from ,  and  defending  towards  the  Sun. 


JT  Cornet  de¬ 
parting  from  the 
Sun. 


Comet  de¬ 
fending  towards 
the  Sun . 
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The  ingenious  Captain  Hally  faith,  that  the  comet  which 
appeared  in  1682,  will  probably  appear  again,  in  1758,  being  50 
years  yet  to  come.  But  by  a  careful  review  of  the  hiftory  of 
comets,  I  have,  with  no  final!  pains,  endeavoured  to  find  out 
the  times  of  the  revolutions  of  feveral  of  them:  and  if  the 
hiftories  I  have  perufed  are  true,  there  will  be  feveral  ap¬ 
pearances  of  them,  before  that  timet  nay,  I  am  almoft  per- 
fwaded  . 

That  one  (or  more)  comet  or  blazing  (tar,  is  now  near  at 
hand,  or  fome  flrange  appearance  in  the  heavens.* 


1710 

Of  the  Fixed  Stars. 

HAVING  in  my  former  Diaries,  given  an  account  of  the 
fun,  moon,  and  other  planets ;  of  the  various  fyflems 
of  the  heavens,  of  the  wonderful  difcoveries  made  by  the 
telefcope,  of  the  fyflems  of  the  comets,  and  of  the  pallions 
and  affections  of  the  wandring  flars,  I  come  now  to  treat  of 
the  fixed  liars,  and  of  their  various  magnitudes,  diflances, 
number,  and  conffellations. 

All  thofe  glittering  liars  (except  feven)  which  we  fee  be- 
fpangling  the  firmament  of  heaven,  and  encircling  the  terref- 
trial  orb  at  unmeafurable  dillances,  are  called  fixed  flar3 ;  for 
tho’  they  feem  to  roll  about  the  earth  in  four  and  twenty 
hours,  yet  they  keep  the  fame  difiances  from  one  another, 
and  from  the  ecliptick,  they  rife  and  fet  upon  the  fame  points 
of  the  horizon,  and  pafs  the  meridian  at  the  fame  altitude, 
and  are  as  if  they  were  fo  many  lucid  points  fixed  to  the  ce- 

ieflial 


*  The  above  difcourfe  and  prediction  of  our  author  feems  to  have 
had  very  fufticient  grounds  for  a  foundation  ;  for,  when  he  had  per-’ 
ceived  from  Doctor  Hally's  Aftronou.ix  Come  tic*  Synopfis,  or  otherwife, 
that  at  leaf!  fourteen  comets  had  been  obferved  in  different  years 
throughout  the  preceding  century,  he  needed  no  witchcraft  to  affert 
that  feveral  would  appear  during  the  next  50  years  ;  and  accordingly 
many  comets  appeared  during  that  time  (as  we  fliall  remaik  in  their 
refpective  years  as  they  occur  in  courfe),  and  among  the  reft  Doctor 
Hally’s  anfwered  very  well  according  to  his  prediction.  Gur  author 
however  does  not  feem  to  have  had  the  pleafuve  of  obferving  the 
accomplifhment  of  his  prediction,  as  he  died  in  1713  or  1714,  and 
I  had  no  accounts  of  any  more  comets  before  the  year  1717. 
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Jedial  firmament,  for  which  reafon  they  are  called  the  fixed 
dars. 

The  number  of  them  which  appear  to  the  naked  eye,  ac¬ 
cording  to  the  ancient  adronomers,  are  1022.  But  fince  the 
telefcope  hath  been  invented,  they  are  found  to  be  innumerable. 

Their  didances  from  us  are  incredible,  being  according 
to  the  computation  of  our  modern  adronomers,  fo  far  off, 
that  if  from  one  of  the  bigged  dars,  (which  are  fuppofed  to 
be  the  neared)  a  bullet  was  Ihot  out  of  a  cannon,  and  to  con¬ 
tinue  its  utmod  fwiftnefs  till  it  arrived  at  our  earth,  it  would 
be  little  lefs  than  feven  hundred  thoufand  years  in  its  jour¬ 
ney,  before  it  could  reach  us. 

Their  magnitudes  are  no  lefs  amazing,  for  according  to 
Gallileus  (whofe  account  is  much  lefs  than  fome  others)  the 
body  of  the  lead  dar  is  above  nine  hundred  thoufand  millions- 
of  times  bigger  than  the  globe  of  the  earth. 

But  to  wave  at  prefent  thefe  nice  {peculations,  and  to  come 
to  particulars  more  obvious  and  certain:  Let  us  fuppofe  our- 
felves  in  an  open  plain,  in  a  curious  clear  and  charming  night, 
viewing  the  befpangled  heavens,  and  beholding  the  wondrous 
works  of  the  Almighty;  we  cannot  but  obferve  dars  of  dif¬ 
ferent  bignefs,  and  of  different  ludre  and  glory.  To  didin- 
guifii  thefe  from  one  another,  the  ancients  divided  them  into 
fix  degrees  of  bignefs  or  magnitude :  thofe  that  you  fee  the 
bigged  and  brighted  of  the  whole  firmament,  they  called 
dars  of  the  fird  magnitude ;  thofe  that  you  fee  of  the  next 
inferior  bignefs  and  brightnefs,  they  called  dars  of  the  fecond 
magnitude  ;  thofe  of  the  next  degree,  dars  of  the  third  mag¬ 
nitude  ;  and  fo  they  gradually  deereafed  to  the  fixth  magni¬ 
tude,  which  are  the  dualled  dars  of  all :  now  to  many  of  the 
mod  eminent  dars,  the  ancients  ‘gave  particular  names,  call¬ 
ing  one  Aldebaran,  another  Regulus,  a  third  Rigel,  a  fourth, 
Arcturus,.  a  fifth  Procyon,  a  fixth  Dubbe,  and  fo  of  many 
others  of  divers  magnitudes,  giving  names  to  about  fifty  dars 
in  all. 

To  have  devifed  names  thus  for  every  dar,  would  have 
been  very  troublefome,  if  not  impoflible  ;  to  remedy  this  in¬ 
convenience  therefore,  they  feparated  the  dars  into  divers 
parcels,  fome  more  and  fome  lefs  ;  and  formed  them  by  their 
imagination,  into  the  fhapes  of  men,  women,  birds,  beads, 
and  the  like ;  which  ferved  them  to  as  good  purpofe,  as  if  the 
appearance  of  thofe  fhapes  were  vifible  in  the  heavens ;  for 
by  thefe  images  or  imaginary  creatures,  they  came  to  know 
and  name  the  dars,  as-  didindtly,  as  if  they  were  called  by 
particular  names ;  and  after  they  came  to  be  more  accurate 
in  adronomical  obfervations,  they  put  down  upon  paper,  the 
true  bearing,  didance,  and  magnitude  of  the  dars,  and  actu¬ 
ally  drew  about  them  the  fhapes  as  they  before  imagin’d 

them 
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them  in  the  heavens :  and  thus  they  parcelled  out  all  the  vifA 
ble  flars  into  *  48  conftellations  or  parcels,  12  whereof  were  in 
the  middle  of  the  heavens,  encompaffmg  it  about  like  a  girdle* 
which  they  called  the  12  figns,  (in  which  the  7  planets  always 
move)  2 1  conftellations  or  images  they  parcelled  out  towards 
the  north  part  of  the  heavens,  and  15  towards  the  fouth,  to 
which  the  modern  aftronomers  have  added  12  more  in  the 
fouthern  hemifphere,  unfeen  by  us. 

But  that  my  fair  reader  may  the  better  apprehend  my 
meaning,  I  fhall  defcend  to  fome  particulars.  Not  far  from 
the  north  pole,  the  ancients  parcelled  out  35  liars,  whereof  7 
are  of  the  fecond  magnitude,  3  of  the  third,  8  of  the  fourth, 
12  of  the  fifth,  and  5  of  the  fixth  magnitude,  and  formed 
about  them  the  fhape  of  a  bear,  and  called  this  conflellation 
by  the  name  of  the  Great  Bear,  (to  dillinguilh  it  from  ano¬ 
ther  conflellation  of  10  flars,  lying  near  thefe,  called  the 
Little  Bear)  which  being  put  down  upon  paper,  in  their  true 
and  proportionate  dillances  and  magnitudes,  as  they  are  in 
the  heavens,  with  the  image  drawn  about  it,  will  appear  as 
in  the  figure  marked  on  the  celejlial globe. 

From  v/hich  figure  the  flars  in  the  heavens  ..may  be  eafiiy 
known,  and  diftinguifhed,  the  one  from  the  other. 

Thus  there  is  the  ffar  at  the  end  of  the  tail  of  the  great 
bear,  the  liar  in  the  middle  of  its  tail,  and  the  ffar  in  his  rump, 
which  has  a  diftinct  name  given  it,  viz.  Alioth,  (as  alfo  hath 
that  flar  in  his  back  called  Dubbe) ;  the  lower  liar  in  his  hin¬ 
der  foot,  and  the  flar  in  his  mouth  or  under  jaw;  and  fo  of 
the  reft,  according  to  the  places  or  parts  of  his  body  wherein 
they  are  pofited.. 

But  thefe  feVen  more  eminent  flars  (all  of  the  fecond  mag¬ 
nitude)  are  by  feamen  feparated  from  the  reft,  and  made  a 
conflellation  by  themfelves,  called  the  Wain  or  Charles’s  Wain, 
whereof  the  two  lower  flars  are  the  two  wheels,  the  two  flars 
above  thefe  are  the  waggon  part,  and  the  other  three  flars 
the  three  horfes  (or  oxen)  to  draw  it;  whereof  one  is  the 
thill-horfe  (or  the  filler)  called  Alioth,  the  middle-horfe,  and 

the 


*  The  number  of  conftellations  now  in  ufe  are  77,  viz.  the  11  ftgns 
or  conftellations  of  the  zodiac,  a8  conftellations  on  the  north  of  it, 
and  37  on  the  fouth.  Many  ftragling  or  unformed  ftars  having  been 
reduced  into  conftellations  by  modern  aftronomers. 

The  number  of  ftars  alfo  now  put  upon  the  conftellations  are 
more  in  number  than  thofe  mentioned  by  our  author  in  this  difi* 
eourfe,  as  I  fhall  fhew  at  the  end  of  it. 

In  perufing  the  defcriptions  of  thefe  conftellations,  the  reader 
ought  to  have  at  hand  a  celeftial  globe  ;  and  comparing  each  con  • 
ftellation  and  ftar  there  with  its  defcription  here,  will  ixnprefs  a  very 
juft  idea  of  its  form,  fituation,  &c. 
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the  fore-horfe  of  the  wain.  The  image,  picture,  or  fhape  of 
this  wain,  you  may  eafily  form  in  your  own  imagination. 

The  fartheft  two  ftars  from  the  end  of  the  tail  of  the  great 
bear  are  by  ©ur  feamen  called  the  guards  ;  for  by  them  they 
find  the  ftar  at  the  end  of  the  tail  of  the  little  bear,  called  the 
pole  ftar :  Thus,  if  you  look  upon  thefe  two  ftars  in  the  hea¬ 
vens,  and  extend  a  line  in  your  imagination  from  the  one  to 
the  other,  and  fo  continue  it  in  the  heavens  about  five  times 
the  diftance  of  thofe  two  ftars,  you  will  meet  with  the  pole 
ftar  of  the  fecond  magnitude ;  or  the  end  of  the  tail  of  the 
little  bear  (of  mighty  import  to  the  feamen)  or  by  fome 
called  the  fore-horfe  of  the  little  wain,  from  whence  you  will 
eafily  find  the  7  ftars  of  the  little  wain,  being  in  the  fame 
fhape  as  the  greater  wain.  [But  the  ancients  added  3  ftars 
more  to  thefe  7,  and  formed  the  conftellation  into  the  fhape 
of  a  little  bear,  as  I  faid  before. 

A  little  behind  the  tail  of  the  great  bear,  are  another  parcel 
of  ftars,  which  the  ancients  drew  into  the  image  of  a  man, 
and  called  this  conftellation  Bootes,  or  the  driver  of  Charles’s 
wain.  He  is  alfo  called  Anftophylax,  the  keeper  of  the  bear. 
There  is  another  ftar  in  the  border  of  his  garment,  of  the 
firft  magnitude,  feveral  times  mentioned  (with  other  ftars  and 
conftellations)  in  the  holy  feriptures,  namely,  Job.  9.  9.  Job 
38.'  32.  and  in  Amos  5.  8.  It  is  called  Arfturus,  which  in  the 
hebrew  fignifies  a  congregation  or  gathering  together,  fuit- 
able  to  the  expreffion  in  Job  38.  32.  Canft  thou  guide  Arfturus 
with  his  fans  ?  that  is,  with  all  the  other  ftars  that  make  up 
that  conftellation. 

Any  of  the  ftars  of  this  conftellation  may  be  known  as  in 
the  laft;  for  I  fhould  fay,  the  ftar  between  his  hook  and  his 
head;  that  in  his  cheek;  that  in  his  girdle;  the  lowermoft  in 
his  leg ;  the  middlemoft  in  his  knee  ;  the  uppermoft  between 
Arfturus  and  that  in  his  knee,  See.  you  can  eafily  point  them 
out,  and  know  them  as  diftin&ly  as  if  each  of  them  had  a  par¬ 
ticular  name. 

Another  company  of  ftars  that  encompafs  the  pole  of  the 
ecliptickj  and  lie  difperfed  in  various  places,  the  ancients 
formed  into  an  image  or  conftellation  called  the  Dragon, 
wreathing  and  twitting  itfelf  betwixt  the  two  bears :  It  is  a 
notable  conftellation,  having  ftars  in  every  one  of  the  12  figns, 
and  the  pole  of  the  ecliptick  is  in  the  very  middle  of  it.  It 
hath  one  ftar  of  the  fecond  magnitude,  being  the  laft  but  two 
in  the  tail.  Another  ftar  is  called  Rafaben,  being  a  bright 
ftar  in  the  head  of  the  dragon,  famous  for  that  the  ingenious 
Mr  Robert  Hooke,  Fellow  of  the  Royal  Society,  made  ufe  of 
this  ftar,  to  attempt  the  proof  of  the  motion  of  the  earth 
by  obfervation,  in  1674.  Where  he  obferved  (as  the  Reve¬ 
rend  Mr  Flanaftee-d  hath  diverfe  times  fince)  a  parallax  of 

the 
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the  earth’s  annual  orb,  which  infallibly  proves  the  motion 
of  the  earth  to  be  true,  according  to  the  doctrine  of  Coper- 
nicus.#  To  give  one  inftance  more : 

Behind  the  neck  of  the  dragon,  the  ancients  formed  ano- 
ther  conftellation  of  ftars  into  the  image  of  a  (wan.  The  if ar 
near  the  tail  is  of  the  fecond  magnitude,  and  is  called  aridef 
or  arided;  and  near  the  ftar  in  its  bread:  a  new  (tar  appeared 
in  the  year  1601,  and  after  fome  time  difappeared.  In  the 
year  1658  it  appeared  again,  and  like  wife  in  the  year  1670, 
and  fo  it  continued  appearing  and  difappearing  feveral  times; 
it  was  a  (tar  of  the  third  magnitude,  and  at  this  time  wholly 
difappears. 

The  (tars  in  this  (as  in  the  other  conftellation s)  are  eafily 
known  and  diftinguifhed,  if  you  obferve  about  what  parts  of 
the  head,  neck,  breaft,  wings,  tail,  &c.  they  are  placed. 
What  their  magnitudes  are,  &c. 

And  thus  you  fee  the  method  made  ufe  of  by  the  ancients, 
to  diftinguifh  and  name  the  greateft  part  of  the  vifible  (tars  in 
the  firmament,  by  forming  mod  of  them  into  images  and  ton- 
ftellations. 

There  are  fome  few  of  the  lefier  ftars,  which  could  not 
conveniently  be  brought  into  conftellations,  which  they  called 
informes,  or  unformed  ftars,  fuch  as  the  fix  final!  ftars  be¬ 
neath  the  great  bear ;  and  the  three  ftars  before  its  head,  the 
two  fmall  ftars  by  the  tail  of  the  dragon,  and  divers  others  : 
yet  thefe  are  alfo  eafily  known  bv  their  Situation,  diftance 
1  from,  or  neighbourhood  to  the  conftellations  near  which  they 
are  placed,  or  to  fome  parts  of  them. 

I  am  perfwaded  that  nothing  can  be  more  diverting  to  the 
fair  fex,  than  to  be  able  to  know  and  name  the  conftellations 
i  and  ftars  in  the  firmament,  and  to  point  them  out  to  her  fair 
companions  in  a  ferene  clear  night;  faying,  (for  inftance) 

“  Look  yonder,  madam,  that  great  ftar  of  the  firft  magnitude, 

“  is  called  the  bull’s  eye,  that  clufter  of  little  ftars  near  it  is 
“  in  the  bull’s  neck,  and  called  the  pleiades  ;  that  ftar  of  the 
“  fecond  magnitude,  is  the  end  of  his  north  horn;  and  that 
s<  of  the  third  magnitude  is  the  tip  of  his  fouth  horn.  Look 
“  yonder  is  the  great  warrior  Orion.  This  conftellation  is 

“  men- 

;  - - - - - - 

*  Unfortunately  for  our  author,  and  the  great  aflronomers  whefe 
authorities  he  quotes,  the  change  of  place  of  the  fixed  ftars  hath 
been  difcovered  fince  by  Doftor  Bradley,  to  be  owing  to  other  caufes, 
i  viz.  the  aberration  of  the  rays  of  light  and  the  libration  of  the 
i  earth’s  axis.  The  parallax  of  the  earth’s  orbic  not  amounting  to 
:  one  fecond,  and  is  quite  imperceptible  to  all  inftruments. 

But  this  mi  flake  does  not  however  invalidate  the  Coper  mean  mo* 
tion  of  the  earth,  that  being  fufficiently  proved  by  other  means. 
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44  mentioned,  with  the  pleiades  and  others,  in  the  bdok  of 
44  job,  cap.  38.  Thofe  three  (tars  of  the  fecond  magnitude, 
44  is  called  his  girdle;  and  that  ftar  of  the  firffc  magnitude, 
44  on  this  fide  it,  is  in  his  left  fhoulder ;  and  that  great  ftar  of 
44  the  firft  magnitude,  beyond  his  girdle,  is  in  his  right 
44  fo'ot,  and  is  called  rigel ;  thofe  three  fmall  ftars  in  a  right 
*4  line,  are  in  his  fword.  Look  yonder,  farther  fouthward,  in 
44  a  {freight  line  with  Orion’s  girdle,  is  the  moil;  glittering 
*4  {far  in  the  heavens,  called  iirius ;  this  ftar,  with  18  others, 
44  make  up  a  conifellation  called  the  great  dog;  this  firius 
44  being  in  his  mouth,  and  that  other  towards  the  right  hand 
44  is  in  his  left  foot,  &c.”  The  knowledge  of  thefe  particu¬ 
lars,  i  prefume,  will  be  very  entertaining  to  the  ladies,  all 
which  I  ihall  endeavour  to  meW  in  fome  of  the  fucceeding 
Diaries. 


1 7 1 1 

Of  the  Conftellations  of  the  Zodiack. 

IN  my  laft  year’s  diary,  I  began  my  difcourfe  of  the  fixed 
liars;  and  therein  fhewed  you,  how  the  ancients  (the 
better  to  know  them)  feparated  them  into  divers  parcels, 
called  conftellations ;  giving  to  fome  of  them  the  names  of 
men  and  women,  as  Cepheus,  Orion,  Caftiopea,  See.  to  others 
the  names  of  beads,  birds,  fifhes,  &c.  as  the  lion,  the  bull, 
the  eagle,  the  whale,  See.  to  others  the  names  of  inanimate 
beings  ;  as  the  altar,  the  fliip,  the  balance,  See.  And  the  better 
to  give  my  fair  reader  a  juft  notion  or  idea  of  thefe  conftella¬ 
tions,  I  there  fhewed  you,  that  there  were  48  of  thefe  images 
or  conftellations  reckoned  among  the  ancients;  namely,  1 % 
in  the  middle  of  the  heavens,  21  on  the  north  fide,  and  15  on 
the  fouth  fide  the  fame ;  all  which  I  defigned  only  as  an  in¬ 
troduction  to  the  knowledge  of  the  fixed  ftars.  1  (hall  now 
proceed  to  inftruft  my  reader,  not  only  in  the  knowledge  of 
the  names  and  fhapes  of  the  conftellations,  but  alfo  how  to 
find  them  in  the  heavens,  and  to  point  out  the  moft  noted 
ftars  in  the  firmament. 

1  Ihall  begin  with  the  12  images,  that  environ  the  whole 
heavens  in  the  middle  like  a  girdle  or  zone  ;  for  which  reafon 
they  are  called  the  12  figns  of  the  zodiack;  and  becaufe  they 
are  fo  often  mentioned,  and  come  frequently  into  ufe  (more 
especially  becaufe  the  (even  planets,  or  wandering  ftars,  con- 
ftantly  move  therein.)  The  ancients  invented  12  characters 

or 
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or  marks  to  reprefent  them  ;  not  made  at  all  adventures,  but 
neatly  contrived  to  know  them  thereby,  and  which  are  made 
ufe  of  at  this  day. 

Thefe  12  images,  conflellations,  or  figns,  are  placed  in  the 
heavens  in  this  order:  Aries,  Taurus,  Gemini,  Cancer,  Leo, 
Virgo,  Libra,  Scorpio,  Sagittarius,  Capricornus,  Aquarius,, 
Pi  fees?  and  are  placed  in  the  heaven  from  weft  towards  the 
eaft,  or  (with  us)  from  the  right  hand  towards  the  left. 

Thus,  if  I  fee  Aries  in  the  heavens,  the  next  lign  Taurus* 
Hands  towards  the  left  hand,  or  eafterly  of  Aries,  and  the 
next  fign  Gemini,  Hands  more  eafterly,  or  on  the  left  hand 
(to  us)  of  Taurus,  and  fo  of  all  the  reft. 

The  firft  confiellation,  or  fign  in  the  zodiack,  is  called 
Aries,  or  the  Ram;  and  the  character  or  mark  the  ancients 
made  ufe  of  to  know  it,  was  two  horns  fet  upright,  thus, 
This  fign  coefifts  of  nineteen  fmall  ftars,  whereof  that  called 
the  firft  ftar  of  Aries  is  the  moft  remarkable,  becaufe  from  it 
many  aftronomical  tables  were  formerly  calculated;  and  from 
this  itar  Copernicus  accompted  the  procefiion  of  the  equi¬ 
noctial.  About  four  hundred  and  feventy  years  before  our 
Saviour’s  time,  this  ftar  was  in  the  firft  fcruple  of  Aries  ;  but 
it  is  now  in  29  degrees  and  4  minutes  of  the  fame  fign ;  and 
about  1780  it  will  entirely  leave  Aries,  and  be  got  into  the 
fign  Taurus.  There  is  alfo  the  bright  ftar  on  the  top  of  his 
head,  the  ftar  in  the  rump,  &c.  as  I  fhewed  you  more  fully 
in  my  laft.  (Over- the  ram  is  a  fmall  conftellation  of  three 
ftars  called  the  triangle,  which  I  have  here  alfo  remarked 
the  better  to  find  out  Aries  by.) 

The  next  conftellation  of  the  zodiack  is  Taurus,  the  Bull, 
denoted  by  the  ancients  with  a  horned  head  of  a  bull, 
thus  £>.  This  image  confifts  of  48  ftars,  whereof  one  is 
of  the  firft  magnitude,  called  his  fouth  eye  ;  it  is  alfo 
called  by  the  Arabians,  aldebaran.  Another  in  the  tip 
of  his  north  horn,  is  of  the  fecond  magnitude,  that 
of  the  third  magnitude  is  the  ftar  at  the  end  of  his 
fouth  horn,  the-n  the  ftar  in  the  bend  of  his  knee,  See.  Irv 
this  greater  conftellation,  are  included  two  fmalfer,  one  of 
five  ftars  in  his  forehead,  in  form  of  the  roman  V  called  the 
Hyades,  (whereof  aldebaran  is  one  of  the  top  of  the  V). 
The  other  is  a  clutter  of  ftars  in  his  neck,  (commonly 
called  the  feven  ftars,  and  known  to  every  boy  in  the  ftreets  : 
called  in  the  fcripture  (  job  9.  9.)  the  Pleiades.  The  other 
ftars  in  this .  conftellation  are  eafily  known,  by  the  places 
they  poffefs  in  the  image,  whether  it  be  in  his  horns,  legs, 
face,  neck,  &c.  as  I  fully  fhewed  you  in  the  laft  year’s 
Diary. 

The  third  confiellation  in  the  zodiack  is  Gemini  or  the 
Twins  ;  and  is  characterized  bv  two  boys  embracing  one 
another,  thus,  H-  Da  The 


Ladies’  Diaries.  [77 pper~\  1711. 

The  fourth  fign,  is  Cancer  or  the  Crab,  and  is  known  by  a 
charader  of  two  oppofite  eyes  and  horns,  thus,  Qq  :  This 
conftellation  hath  none  but  fmall  flars  only,  two  of  them  are 
of  the  third  magnitude,  that  in  the  breaft  is  called  prasfepe, 
much  celebrated  by  the  ancient  poets  ;  as  are  alfo  the  other 
two  called  the  north  and  fouth  affelli. 

The  fifth  fign  in  the  zodiack  is  Leo  or  the  Lion,  which  the 
ancients  agreed  to  be  defigned  or  characterized  by  a  lion’s  tail 
turned  upright  thus  (£b,  containing  43  flars,  whereof  2  are  of 
the  firft  magnitude,  viz.  the  lion’s  heart,  called  Regulus  ; 
and  the  lion’s  tail,  called  Cauda  Leonis,  and  is  a  very  fair 
liar.  There  are  alfo  in  this  image  2  flars  of  the  fecond  mag¬ 
nitude;  namely,  one  on  the  top  of  his  loins,  and  the  other  in 
his  neck  ;  by  which  4  flars  all  the  reft  may  be  eafily  known. 

The  fixth  fign  is  Virgo,  or  the  Maid  or  Virgin,  which  is  de¬ 
noted  by  the  folds  or  hems  of  a  woman’s  garment  in  this 
manner  rrv  •  of  above  40  flars,  and  hath  one  confiderable 
one  of  the  firft  magnitude,  called  Spico  Virgims,  or  vmde- 
miator. 

The  feventh  fign  in  this  circle  is  called  Libra,  .or  the  bal¬ 
ance  or  pair  of  fcales,  which  they  have  port  raided  in  the 
ii militude  of  a  ballance  in  this  manner,  £=  confifting  of  14 
flars,  whereof  2  are  of  the  fecond  magnitude,  viz.  one  in  the 
fouth ern-fcale,  called  lanx  meridionalis,  and  the  other  is 
fometimes  called  bilanx. 

f  The  eighth  fign  is  Scorpio,  or  the  Scorpion,  defcribed  by 
the  knoted  tail  and  fling  of  a  ferpent  thus,  rn  which  hath 
one  of  the  firft  magnitude,  called  Cor  Scorpicnis,  or  the 
Scorpion’s  Heart,  and  one  of  the  fecond  magnitude  in  the  head. 

.  The  ninth  fign  is  Sagittarius,  or  the  Archer,  which  the  an¬ 
cients  have  noted  with  the  portraidure  of  an  arrow  thus,  X  ; 
called  alfo  the  Centaur;  it  confifts  of  30  flars,  two  whereof 
are  of  the  fecond  magnitude,  one  in  the  knee  of  his  right  leg, 
and  the  other  in  the  heel  of  the  fame  leg.  Between  his  two 
forefeet  is  placed  another  fmall  conftellation  called  the  Sou- 
thren  crown,  (corona  auftrina.) 

The  tenth  fign  is  Capricorn,  or  the  Goat,  which  antiquity 
noted  with  a  goat’s  foot  tied  in  a  firing  thus,  V7 ;  confifting  of 
twenty  eight  ft&rs,  but  none  of  them  either  of  the  firft  or 
fecond  magnitude. 

The  eleventh  fign  is  Aquarius,  or  the  Water-bearer ;  which 
the  ancient  aftronomers  have  depidured  by  the  waving  of 
water  thus  ;  having  42  flars  in  it,  but  none  of  any  confider¬ 
able  magnitude. 

.The  twelfth  or  laft  fign  of  the  zodiack  is  Pifces,  or  the 
Fifties,  and  this  image  is  reprefented  by  two  fifties  bound  to¬ 
gether 

--  -  —  - - — - -  - - -*  * '  ‘  1  ‘  ~  . — 
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gether  thus,)£ ;  which  contains  36  ftars,  but  nofte  of  them 
either  of  the  firft  or  fecond  magnitude*. 

-f  As  the  ancients  did  neatly  characterize  the  12  figns,  To 
likewife  did  they  depiCt  the  7  planets  in  like  manner,  which  I 
fhall  now  alfo  fhew  you. 

Saturn  is  depicted  like  an  old  man  leaning  upon  a  StalF, 
after  this  manner  [7. 

Jupiter 

*  Our  author  dying  before  he  had  compleated  the  defcriptions  of 
all  the  conftellations,  as  he  had  promifed  and  intended,  I  fhall 
here  fupply  the  defect  by  fubjoining  the  whole  catalogue  of  conftel- 
lations  and  number  of  ftars  upon  each,  as  now  generally  ufed. 

I.  The  twelve  conftellations  in  the  zodiack,  with  their' charac¬ 
ters  and  number  of  ftars,  are  thus  :• 

I  Aries  — 

1  Taurus 
3:  Gemini 

4  Cancer 

5  Leo  — 

6  Virgo  —  rrg 


Stars 

Stars. 

Y 

■ —  —  20 

7  Libra  — -  . 

20- 

& 

—  S3 

8  Scorpio  ttl  * — 

25 

n 

—  —  33 

9  Sagitary  £  < — 

22 

~~  31 

10  Capricorn  VJ3  — 

30 

(6  k 

—  —  45 

11  Aquarius  %%  • — » 

49 

nz 

—  —  50 

12  Bifces  — 

39 

Sum  232 

23 1 

The 

ftars  iil  the  zodiack  are 

417 

x 

2 

3 

4 

5 

6 
7 


TO 

1 1 


II.  The  28  northern  conftellations  are 

Stars 
—  r  9 


tlrfa  minor  — - 
Urfa  major  — 

Draco  —  _ 

Cepheus  — 
Camelopardalus 
Jordanus  — 
Bootes  —  — 

8  Corona  Borealis  — 

9  Hercules  — 

Lyra  —  — 

Tygris  —  — 

1  2  Cygnus  —  — 

13  Sceptrum  —  — . 

14  Calliopeia  =— 


37 
34 

28 
3i 

38 
-  9 

34 

17 

38 

29 
17 
3° 

400 


15  Perfeus  — *  — . 

1 6  Auriga  —  — 

r  7  Serpentarius  — 

18  Serpens  —  — 

19  Sagitta  —  — 

20  Aquila  - —  — 

21  AntinouS  — 

22  Delphinus  — 

23  Equiculus  • — •  - 

24  Pegafus  —  — 

25  Andromeda  — 

26  Triangulum  — 

27  Irinus  —  — 

28  Coma  Berenices 


Stars* 

-  40 

-  27 

-  3 r 

*  iS 

*  3 

■  24 

12 
l  E 

-  4. 

* 

*  34 

-  S 
7 

x3 

2.59 

40a 


f  From  the  diary  for  1711, 
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Jupiter  is  reprefented  like  a  king  bearing  a  fcepter  thus  If*. 
Mars  is  noted  by  a  war-like  engine,  thus 
The  Sun  by  a  round  figure,  thus  0:  and  fometimes  by  a 
figure  beamed  about  after  this  manner  ^ . 

Venus  is  figured  in  the  fiiape  of  a  young  maid,  thus  f . 

For  Mercury  they  drew  a  young  man  with  wings  in  his  cap, 
after  this  falhion 

And  laitly,  for  the  Moon,  they  marked,  it  horned,  thus  ) 
or  thus  £ ,  as  fhe  appears  in  her  quarters. 

The  author,  at  the  bottoms  of  the  almanack  pages  for  1710s 
thus  defcribes  the  confellations,  in  vcrfe. 

The  northern  co?ife!lations. 

Within  the  glorious  firmament,  the  fky,„ 

Doth  eight  and  forty  conftellations  lie.. 

Firift 


III..  The  37  fouthern  conlteilations  are 


Stars. 

Stars- 

3  Cetus  —  — 

28  j 

2:0 

Phoenix  — 1  — 

~  XJ 

%  Orion  —  — 

— 1  <3o  i 

21 

Indus  —  — 

—  12 

3  Eridanus  — -  — 

*  36  i 

22 

Pavo  —  — 

—  14 

4  Lepus  —  . — 

—  13 

2-3 

Apus  —  — 

—  11 

5  Can  is  major  — 

—  *9  j 

24 

Mufca  —  - — 

—  4 

0  Columba  ■ — ■  — 

—  n 

2  S 

Cameleon  — - 

—  10 

7  Canicula  — •  — 

— —  11  | 

26 

Tringulum  aultrale 

—  s 

S  Monoceros  — 

—  23  ! 

17 

Piicis  velans  — 

—  7 

9  Navis  —  — 

—  46  i 

28 

Dorado  —  — 

—  4 

so  Hydra  —  — 

—  2.9  ' 

29 

Nubes  —  — 

“  3 

3 1  Crater  — • 

—  1 1 

3° 

Toucan  —  — - 

—  8 

1  a  Corvus  • —  — - 

—  9 

3 1 

Hydrus  - —  — - 

—  10 

1  3  Crux  - —  — - 

4 

32* 

Nubicula  — 

—  3 

t 4  Centaurus  — 

—  3$ 

33 

Rhomboides  — 

—  4 

3>  Lupus  -  — 

— -  2 1 

34  Royal'  Oak  — 

—  10 

16  Ara  - —  —  — 

— •  7 

35 

Lynx  —  — 

—  19 

1  7  Corona  auftralis 

—  13 

3« 

Vcrtagus  —  — 

—  23 

3  8  Lilas  aultraiis  — 

—  17 

37 

Unicorn  — 

—  19 

19  Grus  — -  —  — 

— •  I  3 

- - 

179 

406 

406 

Southern  liars  485 
Northern -liars  6 59 
Zodiacal  liars  417 


Stars  in  all  1661 

But  thefe  are  not  to  be  underftood  as  the  number  of  all  the  per¬ 
ceptible  liars,  but  only  of  tliofe  now  put  upon  celeftial  globes.  The 
britilh  catalogue  contains  3001  finis,  though  it  confilts  of  fewer 
constellations  than  the  above. 
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Firfl  neat  unto  the  cold  and  northern  pole, 

The  dragon  lurks,  and  both  the  bears  do  rowL 
(The  hinder  parts  of  each,  fev’n  ftars  contain, 

Called  the  lelfer,  and  the  greater-wain,) 

The  hare  comes  next,  the  bear-ward,  and  the  crown. 
Then  hercules  advances  kneeling  down.: 

Great  ferpentarius  riding  on  his  lhake. 

Doth  next  a  formidable  image  make. 

Under  the  tuneful  harp  of  Orpheus 
Are  plac’d  the  Eagle,  and  Antinous. 

The  lilver  Swan  her  downy  wings  do  fpread 
Above  the  dart,  and  fpor live  Dolphin’s  head.. 

Then  Pegafus  comes  flying  on  amain, 

Andromeda  next  follows  in  her  chain  : 

(The  Triangle  at  a  fmall  diflance  Hands, 

And  at  her  feet  you  fee  in  Perfeus’s  hands, 

The  monftr’ous  Gorgon’s  head ;  above  are  feen 
Cepheus,  with  Calliope  his  queen. 

Auriga  with  his  goat  and  kids  appear 
At  lafl,  which  ends  the  northern  hemiiphere. 

The  twelve  figns ,  or  confiellations  of  the  Zodiack . 
Between  the  north  and  fouth,  all  round  the  Iky., 

Juft  in  the  midft,  twelve  confiellations  lie 
We  call  the  figns  *  and  firft  the  Ram  begins. 

The  Bull  next  follows,  then  the  loving  Twins. 

The  Sea-Crab,  Lion,  and  the  Virgin  tender  ; 

Then  comes  the  Balance,  Scorpion,  and  Bow-bender ; 
The  bearded  Goat,  next  follows  in  the  train,  J 

The  Waterman  comes  next,  then  Fillies  twain,  > 

Do  bang  you  round  unto  the  Ram  again.  j 

The  fouthern  confiellations . 

Within  the  fpace  o’th’  fouthern  hemifphere, 

No  more  than  fifteen  images  appear  ; 

The  monftrous  Whale  claims  place  before  the  reft, 
Eridanus’s  ftreams  flow  near  his  breaft. 

The  Hare  is  next,  and  then  Orion  bright, 

Who  fhines  moft  glorious  in  a  winter’s  night. 

Then  comes  the  great  dog  Sirius,  at  whefetail 
The  famous  Argo  fpreads  her  yielding  fail ; 

Above  her  mails  the  little  dog  doth  flame  : 

(T  .iis  cor  deflation  hath  no  latin  name.) 

Next  Hydra  ftretcheth  out  her  tail  afar ; 

The  Crow  and  Pitcher,  near  it  feated  are : 

The  monftrous  Centaure  holds  the  Wolf  by  th’  heel ; 
Then  comes  the  Altar  and  Ixion’s  wheel. 

The  fouthern  fifli  at  laft  brings  up  the  rear, 

And  thus  you  have  the  fouthern  hemifphere. 


About 
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About  the  fouthern  pole,  far  diftant  be 
Twelve  conftellations,  which  we  cannot  fee  ; 
They’re  call’d  the  Craw,  the  arabian  Phoenix,  and 
The  Indian  man,  with  three  darts  in  his  hand. 
The  bird  of  paradife,  the  little  fly; 

The  fine  tail’d  Peacock,  the  Camelion  fly ; 

The  fouth  Triangle,  and  „the  fouthern  Snake; 
The  Toucon  Goofe  with  its  long  monflrous  Beak  ; 
The  fifh  Dorado,  and  the  flying  Fifh  ; 

Two  magellanick  clouds  likewife  there  is. 


1713 

Of  the  reafons  'why  the  antients  brought  the 
jlars  into  thefe  fgures  and  reprefentations  r 
according  to  Dr.  Hook^  and  fome  others 

AND  firft  the  fltfrs,  if  not  precifely,  yet  after  a  fort,  do 
reprefent  fuch  a  figure  as  they  have  depitted  it  by  :  thus 
the  three  flats  over  the  head  of  the  ram,  that  is  in  the  mape  of 
a  triangle  in  the  heavens,  they  have  drawn  upon  the  globes 
and  maps  of  the  fixed  ftars,  the  figure  of  a  triangle  :  and 
the  feven  Pars  in  the  tale  and  back,  both  of  the  great 
and  little  bear,  is  called  the  greater  and  leffer  wain  or 
waggon ;  becaufe  it  pretty  well  refembles  it,  and  fo  doth 
the  crown  and  fcorpion  as  fome  people  imagine. 

A  fecond  reafon  was,  to  continue  the  memory  of  fome 
notable  men,  who  either  in  regard  of  fome  mighty  and' 
fignal  atchievement  done,  or  in  regard  of  their  fmgular 
pains  taken  in  advancing  aftronomy,  had  deferved  well  of 
mankind;  fuch  as  Hercules,  Perfeus,  and  others. 

A  third  reafon  was  (according  to  the  fuperftition  of  the 
antients)  that  thefe  images  cxprefs  fome  properties  of  the 
ftars  that  compofe  them  ;  as  thofe  of  the  ram,  to  be  hot 
and  dry ;  Andromeda  chain’d,  betokeneth  imprifonment : 
the  head  of  Medufa  cut  off,  fignifieth  the  lofs  of  that  part : 
Orion  with  his  terrible  and  threatning  gefture,  importeth 
tempefts  and  dreadful  effects  :  the  Serpent,  the  Dragon, . 
and  the  Scorpion,  fignifie  poifbn  :  the  Bull  infmuateth  a  me¬ 
lancholy  paflion  :  the  Bear  inferreth  cruelty,  and  the  like. 

And  laftly,  befides  ail  this,  the  poets  had  this  defign  touch¬ 
ing  the  reafon  of  the  invention  of  thefe  conftellations, 
namely,  to  make  men  fall  in  love  with  aftronomy  ;  they 
faw  that  aftronomy  being  of  fmgular  advantage  to  the  life. 
"  <  of 
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of  man,  was  almoft  utterly  negleded ;  hereupon,  they  began 
to  fet  forth,  that  under  nditious  and  delightful  dories,  that 
thereby  fuch  as  could  not  be  perfwaded  by  advantage,  might 
by  the  pleafure  be  induced  to  take  a  view  of  thefe  matters, 
and  thereby  at  length  fall  in  love  with  them.  Some  of  thefe 
poetical  dories  you  may  have  hereafter. 
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But  cries  the  fair-inquifitive,  by  what  means  or  ways  mud 
I  know  thefe  ftars  in  the  heavens  r 

I  anfwer.  There  are  divers  ways  or  helps  to  know  them  ; 
fome  of  which  I  fnall  here  put  down. 

_  1.  The  fir  ft  way  then  to  know  the  ftars,  is,  by  having  the 
pidure  or  representation  of  the  conftellations  by  you,  and 
knowing  one  or  more  ftars  in  the  heavens  of  the  fame  confteN 
lation,  by  comparing  the  ftars  in  the  picture  or  figure,  and 
thole  in  the  heavens,  and  coniidering  their  fituation,  diftances, 
and  magnitudes  in  the  one,  you  may  eafily  find  out  thofe  in 
the  other. 

Thus  for  example,  I  would  know  the  ftars  in  the  heavens  of 
the  conftellation  Taurus  :  I  take  the  pidure  in  my  hand,  and  go 
out  in  fome  fair  Night,  and  viewing  the  heavens,  I  find  out 
the  little  ciufter  of  ftars  called  the  feven  ftars,  (known  aimoft 
by  every  body.)  Then  I  look  upon  my  pidure,  and  obferve, 
(holding  the  backfide  of  it  towards  that  part  of  the 
heavens,  and  the  pidure  of  the  conftellation  towards  me.)  I  fay 
I  obferve  in  the  pidure  thus  held,  a  large  bright  ftar  bigger 
than  all  the  neighbouring  ftars,  that  is  further  from  me,  (or 
nearer  to  the  earth)  and  more  towards  the  eaft  or  left  hand, 
called  Aldebaran  :  then  I  look  up  into  the  firmament,  and  there 
obferving  the  fame  pofition,  and  bignefs  of  the  ftars,  I  foon 
find  out  Aldebran;  or  the  Bull’s  fouth  eye. 

Having  found  out  this  ftar,  I  look  again  on  it,  and  in 
the  figure  of  this  conftellation,  I  find  five  ftars  placed  #  * 
as  in  the  margin,  like  a  figure  of  five,  or  the  Roman  V.  *  * 
One  of  the  5  ftars  on  the  top  of  the  roman  V  being  Al-  # 
debaran,  which  I  juft  now  found  out ;  and  that  thefe  five  ftars 
make  up  afmail  conftellation,  called  the  Hyades,  I  look  tfien 
in  the  heavens,  and  confidering  Aldebaran  as  one  of  the  tops- 
of  this  V.  I  foon  find  out  the  Hyades,  and  that  the  other  ftar 
is  the  northern  eye  of  Taurus.  Now  I  would  find  out  the  two 
horns  of  the  bull  (or  rather  the  two  ftars  at  the  tips  of  his 
horns.  To  do  which,  I  view  my  conftellation  or  pidure, 
and  obferve,  if  I  imagine  a  line  from  the  fingle  ftar  at  the  bot¬ 
tom  of  the  V  or  Hyades,  I  laft  found  ou.t,  to  be  extended 
ftreight  forwards  on  one  fide,  and  on  the  other  fide  the  V,.each; 
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line  will  go  a  little  without  fide  the  north-horn,  and  the  fouth- 
hor*n,  both  being  towards  the  eaft  or  left  hand  of  the  V.  Other- 
wife  I  may  do  thus  ;  I  find  in  it,  that  the  Pleiades,  (or 
7  ftars)  and  the  Bull’s  eye  (or  Aldebaran)  and  the  Bull’s  north- 
horn  make  a  triangle ;  the  fides  from  the  Pleiades  and  from 
Aldebaran  being  pretty  near  equal,  and  fomething  farther  in 
diftance*  than  it  is  from  the  Pleiades  to  Aldebaran ;  I  look  then 
in  the  heavens,  and  foon  find  the  north  ftar  out.  and  by  that 
the  fouth  horn  is  eafily  found,  being  nearer  towards  the  earth 
and  about  half  the  diftance,  as  it  is  between  the  Pleiades  and 
Aldebaran. 

Or  I  might  confider  the  Pleiades  and  Aldebaran,  and  the 
north  and  fouth-horns  as  a  Trapeza,  or  4  fided  figure,  and  that 
the  two  neared;  ftars,  (or  Ihorteft  fide)  is  towards  the  left-hand* 
and  by  this  means  find  them  out  in  the  heavens  :  And  the  like 
may  be  done  for  the  finding  out  of  any  other  ftars,  in  this  con- 
ftellation,  or  of  any  other,  from  the  knowledge  only  of  but 
one  or  more  liars  therein* 

If  you  fuppofe  aline  drawn  from  Aldebaran,  to  the  Pleiades, 
and  continued  near  double  their  diltance  farther,  you  will  find 
out  the  triangle  over  the  Ram  (or  Aries)  and  by  that  you  may 
find  out  the  reft  of  the  Ram  as  before  directed. 

Or  if  you  imagine  lines  drawn  from  the  IT/ades,  by  the 
north  and  fouth  horns  of  the  Bull,  and  continue  them  about 
double  that  diftance,  they  will  include  two  bright  ftars,  called 
Caftor  and  Pollux,  in  the  fign  Gemini ;  from  which,  and  the 
printed  conftellation  above,  the  others  may  be  eafily  found 
Out ;  and  the  like  for  all  the  reft. 

2.  A  fecond  way  is  by  the  palling  of  fome  of  the  planets,  but 
efpecially  the  moon  through  the  figns,  or  by  fome  eminent 
ftars,  to  find  them  out. 

3.  A  third  way  to  know  the  fixed  ftars,  (and  alfo  the  planets 
by)  is  when  they  come  to  fouth,  and  if  withal  you  have  their 
height  given,  and  then  by  a  quadrant,  find  their  heighth  in 
the  heavens,  you  may  with  great  certainty  and  eafe  find  them  out. 

4.  A  fourth  way,  is  by  their  riling  andfetting. 

5.  A  fifth  way  to  know  the  fixed  ftars,  is  by  fome  inftru- 
ment,  or  by  the  globes. 


Of  the  Eclipfes  this  prefent  year ,  1704. 

This  year  there  will  be  4  eclipfes,  whereof  two  will  be  of 
the  fun,  and  two  of  the  moon,  but  none  can  be  feen  in  England, 
but  a  fmall  one  of  the  moon,  which  happens  upon  the  thirtieth 
day  of  November  :  Its  beginning  will  be  about  a  quarter  of  an 
hourpaft  fix  in  the  morning  ;  the  greateft  darknefs  will  be  at 
half  an  hour  paft  feven  \  and  its  end  at  half  an  hour  paft  eight 
a  clock ;  and  fhe  will  let  eclipfed  Of 


*  Of  tliefe  eclipfes  I  find  no  obfervations. 
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Of  the  Eclipfes  this  prefentyear ,  1705. 

There  will  be  but  two  eclipfes  this  year,  and  both  of  the 
fun,  and  both  of  them  invifible  to  us  in  England.  The  full 
of  them  on  the  11  of  May,  about  eight  a  clock  in  the  evening. 
The  other  upon  gunpowder  tre.afon  day,  at  two  a  dock  in 
the  afternoon  f . 

The  times  of  the  Eclipfes  this  year ,  1706. 

There  will  be  four  eclipfes  this  year.  The  firft  of  the  moon, 
April  16.  it  begins  at  5  minutes  after  midnight,  greatef  ob~ 
feurationat  18  min.  after  one  the  next  morning,  and  ends  3  z 
min.  after  2.  digits  eclipfed5.  The  fecoud  is  a  great  eclipfe 
of  the  fun  on  May  dayf,  of  which  fee  in  the  beginning.  The 

third 


f  Of  the fe  eclipfe  alfo  I  find  no  obfervations  on  record. 

I  As  accurate  obfervations  of  eclipfes  may  be  of  ufe  in  determin¬ 
ing  the  degree  of  accuracy  that  obtains  in  agronomical  tables  ;  either 
by  comparing  the  obfervations  with  the  calculations  which  we  find 
made  by  any  one  (fuppofing  him  to  have  calculated  truly),  or  with 
accurate  calculations  which  any  perfon  may  make  for  that  purpofe  ; 
I  lhall  fubjoin,  by  way  of  notes,  to  every  years  predictions,  fuch 
obfervations  of  eclipfe-s  as  I  find  recorded  in  the Philofphica l  Tranf ac¬ 
tions,  Leipftc  Afts,  &c.  And  fhall  here  begin  with  that  on  May  -r— 
(viz.  iff  day  old  ftyle,  or  nth  of  the  new)  this  year,  it  being  the 
firfl  I  find  upon  record. 

In  the  philosophical  tranfaRions'  are  thefe  following  obfervations  : 
which  however  are  not  the  mod  perfect,  on  account  of  the  fre¬ 
quent  clouds  which  often  covered  the  fun. 


1.  At  Greenwich,  by  Mr  Flamfteai . 


CorreCt  time 

by  the  pend. 
Clock. 

h. 

m.  s. 

8 

21  30 

8 

3,8  00 

9 

ii  46 

9 

%6  20 

10 

31  5° 

10 

33  So 

A  very  fmall  part  of  the  fun’s  diameter  was  eclipied. 
The  chord  of  the  arch  of  the  fun’s  periphery  eciipfed 
was  14 /  4o//- 

The  parts  of  the  diameter  remaining  clear  s’  40". 
The  fame  —  —  • —  —  ,4  3°- 

The  fun  appeared  through  the  breaks  of  the  clouds 
and  fhewed  the  eclipfe  not  ended.  Clouds  again  till 
When  the  fun  fhowe  out  again,  we  faw  his  limb  intire, 
and  the  eclipfe  certainly  over. 


2  At 
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third  is  of  the  moon,  Oft.  10.  It  begins  nineteen  minutes  after 

6  in 


2.  At  Canterbury,  by  Mr  S.  Cray . 
'CorrevSt  time  by  the 


pend,  clock, 
h.  m. 

8  53 

9  08 

9  3* 

9  3*5 


9 

9 


55 

57 


lo  02, 
10  04 


X  o 

10 
10 
10 
I  o 
I  o 


14 

i<5 

20 

30 

31 
3<^ 


digits  darkened. 

-  10  or  more 

The  fun  tinning  for  a  fhort  time,  the  eclipte 
Teem’d  to  decreafe. 

- -  i\  a  little  clearer. 


4 

4 

3  + 

-  X 


The  end  accurately  with  a  tube  of  16  feet. 

3.  At  Horton  near  Bradford  in  Yorkjhire ,  by  Mr  A.  Sharp. 
Correct  time. 


h.  m.  s. 
8  35  00 
ox  00 
04  54 
06  33 
07 

12 
1 6 
18 

20 

21 
28 

44  45 
54  41 
10  06  1© 
10  19  55 
10  24  00 
10  30-00 


9 

9 

9 

9 

9. 

9 

9 

9 

9 

9 

9 

9 


digits  dark 


53 

50 

08 

48 

45 
48 

46 


^  ^  by  ocular  edimation. 
8  j_  eclipfed  on  the  fcene. 

s4° 


t  O 

9 

9-4- 


9^  eka&ly,  the  fun  fliining  out  clear. 
9^  the  fun  dill  clear.  Greated  obfcurity. 


9tj  dill  clear. 

9 

7 

3§ 

-  1  precifelv. 


The  fun  feen  through  clouds;  the  eclipfe  not  ended. 
The  fun  feen  again  perfectly  round  and  intire. 

4.  At  Bern  in  Switzerland,  by  Capt.  St  an  ny.au . 

Captain  Stannyan,  from  Bern  in  Switzerland,  writes ,  that  the  fun 
was  totally  darkened  there  for  4^  minutes  of  time  ;  that  a  fixed  dar 
and  a  planet  appealed  very  bright  ;  and  that  his  getting  out  of  the 
cclipfe  w  as  preceded  by  a  blood-red  freak  of  light,  from  its  left  limb,  which 
continued  not  longer  than  C  or  7  feconds  of  time ;  then  part  of  the  fun’s 
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6  in  the  evening,  greateft  obfcuration  38  min.  after  7,  ends 

about 


dilk  appeared,  all  on  a  fudden,  bright  as  venus  was  ever  feen  in 
the  night  ;  nay,  brighter ;  and  in  that  very  inftant  gave  a  light  and 
fhadow  to  things,  as  ftrong  as  moon  light  ufes  to  do. 

Upon  this  the  writer  of  the  tfanfadtions  obferves  that 

The  Captain  is  the  firfl  man  I  ever  heard  of,  that  took  notice  of  a 
red  ftreak  of  light  preceding  the  emerfion  of  the  fun’s  body  from  a 
total  eclipfe  :  and  I  take  notice  of  it,  becaufe  it  infers  that  the  moon, 
has  an  atmofphere  ;  and  its  fliort  continuance  of  only  6  or  7  feconds 
of  time,  tells  us,  that  its  height  is  not  more  than  the  $  or  6  hundredth 
part  of  her  diameter. 

5.  At  Geneva,  by  Mr  J.  C.  Facts  Duillier. 

This  gentleman  could  fee  neither  the  beginning  nor  end  of  the 
eciipfe  ;  and  all  that  can  be  coliedted  from  his  account,  is  that  the 
duration  of  the  total  darknefs  or  total  immerlion  was  precifely  3 
minutes  ;  that  during  the  time  of  the  total  darknefs,  a  whitenefs 
feemed  to  break  out  from  behind  the  moon,  and  to  encompafs  it 
on  all  fides  equally,  its  breadth  being  lefs  than  one-twelfth  of  the 
moon’s  diameter,  and  was  but  ill  determined  in  its  outward  fide  ; 
that  a  little  after  the  fun  began  to  appear  again,  the  whitenefs  en¬ 
tirely  vaniflied  ;  and  that  feveral  flars  and  planets  were  feen. 

The  fame  gentleman  faith  that,  according  to  Mr  Profeifor 
Gautier's  obferva'cions,  from  the  emerlion  of  the  fun  to  the  end  of 
the  eclipfe,  there  was  1  h.  9m.  30  s. 

He  alfo  faith  that  the  fame  gentleman  communicated  to  him  the 
following  obfervations-  made 


nr 

6.  At  Marfdlles  by  Mr  Chazelles  and  Father  Laval. 

h.  m.  s. 


At  Marfeilles  the  eclipfe  began  at  — 
It  reached  the  fun’s  center  at  — - 

It  was  total  at  — •  —  — 

The  fun  began  to  appear  again  at 
The  eclipfe  came  again  to  the  center  at 
It  entirely  ended  at  —  — 


8  28  40 

9  6  1 1 

9  34  15 
9  37  9 

IO  12  13 
IO  47  50 


Three  flars  were  diftlndtly  feen  ;  and  during  3  minutes  it  was  not 
poflible  to  read.  And  there  remained  one  bright  digit,  all  about 
the  globe  of  the  moon. 

The  manor  houfe  of  Duillier  is  in  the  latitude  of  4 6  0  14^;  in  longi¬ 
tude  it  is  4 0  13'  45w  to  the  eaffward  of  the  royal  obfefvatory  at 
Fans.  And  St  Peter  s  Church  at  Geneva  is,  in  latitude,  o°  12’  to  the 
fouthward,  and,  in  longitude,  o°  $’  2"  to  the  weftward  of  Duillier. 

7.  At  Zurich ,  by  Dr  J.  J.  Scheuchzer. 

We  have  had  here,  may  12,  both  a  total  and  annular  eclipfe  of 
the  fun  ;  total,  becaufe  the  whole  fun  was  covered  by  the  moon  ; 

E  annular, 
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about  4  min.  before  9,  digits  eciipfed  7  and  three  fourths.  The 

fourth 


annular,  though  not  properly  To  called,  but  by  refradlion,  for  a 
ruddy  brightnefs  appeared  about  the  moon,  arifing  from  the  rays 
refradled  by  the  moon’s  atmofpherc. 


The  beginning  of  the  eelipfe  was  hr  the  morning 
The  middle  —  - —  —  —  — 

The  end  — «  —  * —  — ■  — - 


h.  m. 
8  54 
SB 
IX 


9 
1 1 


m. 

*5 

15 

35 

11 


s. 

o 

2,0 

45 


The  mora  of  the  mean  and  full  obfcuration  4m. 

Both  the  fixed  liars  and  planets  might  be  feen.  The  birds  betook 
themfelves  to  their  nefts.  The  bats  came  out  of  their  holes,  and 
the  fifhes  fwam  upon  the  water.  We  ourfelves  perceived  a  fenlible 
degree  of  cold,  and  the  dew  fell  down  upon  the  plants. 

The  following  obfevvations,  of  the  fame  eelipfe,  are  extracted  from 
the  Leipfick  ABs  of  the  Learned . 

8.  At  Leipfck.  h. 

The  beginning  of  the  eelipfe  at  about;  9 

The  greatefl  darknefs  — ■  10 

The  end  —  —  —  — -  y  1 

The  duration  o'f  the  eelipfe  about  —  % 

There  was  fcarcely  one- third  of  a  digit  of  the  fun’s  dife  uneclipfed ; 
and  feveral  fixed  flars,  with  the  planets  mercury,  venus,  jupiter, 
and  faturn  were  vifible.  A  fliining  ring  was  alfo  obferved  furround- 
ing  the  moon,  parallel  to  its  limb  ;  it  was  denfer  in  that  part  to¬ 
wards  the  moon,  and  rarer  in  the  other  part  which  was  farthefl  from 
it  ;  but  it  was,  neverthelefs,  bounded  by  a  very  accurate  periphery, 
and  plainly  to  be  diftinguifhed  from  the  uneclipfed  part  of  the  fun, 
which  was  above  it  towards  the  zenith.  It  was  3efs  than  the  un¬ 
eclipfed  portion  of  the  fun’s  dife,  and  its  brightnefs  was  like  that 
of  filver.  The  edge  of  the  moon  was  pale  like  clouds,  whilfl  the 
jnner  part  of  the  dife  was  quite  black. 

p.  At  Jena  ( viz.  Eyjenach  or  Ifenack,  in  the  Marquifate  of  Thuringia 
in  Upper  Saxony )  by  profefTor  Hamhergcrus. 


The  beginning  — 
The  middle  — 
The  end  —  — 

The  whole  duration 
The  digits  eciipfed  up. 


h.  m.  s. 
9  1 1  40 

10  21  59 

11  3^  18 
x  xo  38 


When  the  darknefs  was  greatefl,  he  faw  venus,  jupiter,  and 
capella.  And  fo  great  was  the  darknefs,  that  he  was  obliged  to 
light  a  candle,  in  order  to  difhinguifh  the  minute  and  fecond  point¬ 
ers  of  his  pendulum  clock,  which  was  placed  in  the  window. 

20.  At 
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fourth  is  of  the  fun,  odt,  25*.  at  3  in  the  afternoon,  invifibie* 

The 


10.  At  Berlin. 


h.  mo 


The  beginning  —  — -  9  24* 

The  end  —  - —  — «  n  4S 

The  digits  eclipfed  were  n-f 

31.  At  TJ  rati jl  avia  (viz.  Brejlatv  in  Si  left  a )  by  R.  P.  Chrijloplcr 
Heinrich ,  profeflbr  of  divinity  and  mathematics. 

h.  m»  s. 

The  beginning  of  the  eclipfe  —  — 

1  he  beginning  of  total  darknefs  — *  — 

The  middle  • —  — 

'The  end  of  total  darknefs  — -  — 


9 

39 

40 

IO 

49 

0 

1 0 

49 

3° 

I  0 

59 

0 

h. 

m. 

s. 

1  z 

z 

ZQ 

0 

1 

O 

z 

zz 

40 

The  end  of  the  eclipfe  —  —  — - 

The  duration  of  total  darknefs  —  — 

The  duration  the  eclipfe  ? —  - — 

The  diameter  of  the  moon  exceeded  that  of  the  fun  by  only  15"  of 
the  fun’s  diameter. 

At  the  time  of  the  total  darknefs,  feveral  flats  were  very  eafily 
feen,  efpeeially  two  near  the  fun.  And  a  circle  of  a  faintilh  light 
furrounded  the  moon  like  a  halo. 

At  ioh.  6m.  30s.  when  5  digits  of  (he  fun  were  darkened,  a 
parabolic  fpeculum,  of  3  feet  diameter,  juft  fet  fhe  to  dry  wood  % 
which  it  would  not  do  at  1  oh.  18  m.  zos.  when  7  digits  were  eclipfed . 

At  10  h.  35  m.  30  s.  when  10  digits  were  obfcured,  it  juft  fcorched 
a  piece  of  rag. 

At  10 h.  41m.  os.  when  11  digits  were  darkened,  it  would  not 
fire  any  inflammable  fubftance. 

A  burning  lenfe,  9%  inches  diameter,  when  9  digits  were  eclipfed, 
at  1  oh.  30m.  juft  fcorched  the  rag;  but  when  10  digits  were 
darkened,  it  would  no  longer  light  any  inflammable  matter. 

The  iky,  during  the  whole  time,  was  remarkably  ferene. 

*  In  the  philofophical  tranfadfions  it  is  recorded  that 

This  eclipfe  was  obferved  at  the  town  of  S.  Ignatius  in  Paragua, 
where  the  altitude  of  the  fouth  pole  is  26°  5z' ,  and  its  merid.  dift. 
from  the  R.  obferv.  at  Paris  3  h.  57  m.  50  s, by  F.  Bonaventura  Suarez , 
mifixonary  to  that  place. 


Beginning  of  the  eclipfe,  Nov.  5  N.  S. 
Digits  obfcured  2  —  — 


3$ 

4 

I 


h.  m, 

8  $z  A . 
at  9  is 
-  9  40 

100 
11  s 
11  is 


The  end  at  —  —  — .  — - 

The  greateft  quantity  4  dig.  at  9I1.  jom.  The  times  by  a  pendu¬ 
lum,  sedtified  to  true  time,  by  the  altitude  of  the  fixt  ftars. 

E  &  f  This 
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The  Eclipfe  s  this  year . 

There  will  be  fix  eclipfes  this  year.  1.  A  {mall  eclipfe  of 
the  fun  at  his  fetting  mar.  2%  invifible.  2.  A  total  eclipfe  of 
the  moon  fapril  6.  of  which  fee  in  the  beginning.  3.  An  inyiii- 
ble  fmall  eclipfe  of  the  fun  on  april  21,  at  2  in  the  morning. 
4.  A  very  fmall  eclipfe  of  the  fun  fept.  14  about  midnight.  5. 
A  great  eclipfe  of  the  moon  at  noon  day  fept.  30.  invifible.  6. 
An  eclipfe  of  the  fun  oftober  14.  about  3  a  clock  in  the  after¬ 
noon,  but  invifible  to  us.  A  famous  <$  If-  $  in  July  9  at 
10  at  night. 

Two  Arithmetical  Enigmas . 

1.  In  how  long  time  would  a  million  of  millions  of  money 
be  in  telling,  fuppcfing  one  hundred  pounds  to  be  counted  e- 
very  month,  (without  any  internriffion  day  or  night,  funday 
or  work-day)  till  all  be  told  ? 

2.  If  to  my  age  there  added  be 
One  half,  one  third,  and  three  times  three  ; 

Six  fcore  and  ten  the  fum  you’ld  fee, 

Pray  find  out  what  my  age  may  be  ? 

The 


f  This  eclipfe  was  obferved  as  follows  : 
s.  At  Bejlon  in  Ne~a>  England ,  by  Mr  T.  Brattle . 

Time  corrected 
by  altitude. 

April  5 .  N,  S. 

h.  m.  s. 

A  very  notable  penumbra  — -  6  $%  o  P.  M, 

The  moon  quite  immerfed  —  8  1  15 

The  moon  plainly  began  to  emerge  —  9  46  30 

The  moon  is  fully  illuminated  — •  1  o  54  o 

2.  At  Zurich,  by  the  two  Do<ftors,  Scheuchzer’s. 

h.  m.  s. 

The  penumbra  on  the  fide  of  maneotis  — •  n  9  18  night. 
The  true  fhadow  within  the  difc  —  n  18  40 
The  whole  body  of  the  moon  in  the  fhadow  1x310  morn. 
The  true  beginning  of  the  emerfion  —  3  9  4° 

The  penumbra  —  —  — - •  4  1 3  4° 

All  the  moon  entire  — -  —  *—  41410 

The  duration  of  total  obfcuration  — -  1  46  30 

The  whole  duration  of  the  eclipfe  — *  3  55  5° 

From  the  beginning  to  the  total  immerfion  1  4  4o 

F rom  the  emerfion  of  the  total  eclipfe  to  the  end  1  44°  3  •  At 
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The  Eclipfes  of  this  Tear . 

In  this  year  will  be  four  eclipfes,  namely,  two  of  the  fun, 
and  two  of  the  moon.  The  fir  ft  is  of  the  fun,  the  1 1  th  of 
march,  near  7  in  the  morning,  but  invifible  to  us.  The  2d* 
is  of  the  moon,  march  25,  about  6  in  the  morning:  fhe  wiil 
be  above  half  eclipfed,  but  not  much  vifible,  becaufe  the  fun 
will  rife  before  the  middle  of  the  eclipfe.  The  3d  f  is  of  the 
fun,  feptember  3,  about  9  of  the  clock  in  the  morning;  it 
will  be  a  vifible  eclipfe,  and  about  a  third  part  of  his  diame¬ 
ter 


3.  At  S.  Ignatius ,  by  the  miffionary  F.  Bon.  Suarez. 

April  16,  N.  S.  h.  m. 

Beginning  —  — »  —  —  -  7  55  P.  M. 

Total  obfcuration  —  - —  — -  —  8  58 

Beginning  of  emerfion  —  —  — -  10  4$ 

The  end  was  not  obferved  becaufe  of  clouds. 


*  This  eclipfe  was  obferved  at  Paraguay  by  F.  Bonaventura  Suarezt 
thus  :  1708  april  4  P.  M.  N  S. 


Immerjion-of  the  moon 

h.  in.  s. 

Into  afenfible  penumbra  1218  o 
Into  the  fliadow  — •  12  30  zp 

Ariftarchus  obfeured  12  13  1 1 
Plato  obfeured ' - u  4 6  o 


Emerfion  of  the  moon. 

h.  m. 

Ariftarchus  —  1413 

Plato  — -  —  ■  14  15 
Out  of  the  fliadow  15  3 

Out  of  the  penumbra  15  iz 


1 S 

a 

» 

o 


f„This  eclipfe  was  obferved  at  Upminfter ,  by  Mr  Derham ,  thus 


The  beginning  could  not  be  feen  for  clouds. 


The  fan  peeped  out  of  the  clouds,  and  about  one-femh. 
of  a  digit  was  eclipfed.  Then  clouds  moil 

of  the  time.  But  at 

A  little  obfcuration  appeared  through  the  telefcope. 

A  very  little  obfcuration  through  the  telefcope. 

We  could  difeern  no  remains  of  the  eclipfe  through  the 
telefcope. 

From  thefe  obfervations  I  imagine  the  end  of  this  folar  eclipfe 
was  much  about  8h.  33m.  in  the  morning. 

e  $ 


The 

correft 

app.  ti 

me 

h. 

m. 

s. 

6 

44 

15 
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15 
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32 

45 
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ter  will  be  hid  on  the  north  part.  The  4th  #  will  be  of  the  moon, 
feptember  18,  near  nine  at  night;  it  will  be  about  5  digits 
and  a  quarter  eclipfed,  and  may  be  feen  if  the  night  proves 
clear. 


A  Letter  to  the  Author . 


Sir, 


REading  in  a  book  of  geography  the  other  day,  I  found  to 
my  great  furprife,  the  following  paradoxes. 

There  is  a  certain  place  in  the  globe,  of  a  confiderable 
fouthern  latitude,  that  hath  both  the  greateft  and  leall  degree 
of  longitude. 

There  are  three  remarkable  places  on  the  globe,  that  dif¬ 
fer  both  in  longitude  and  latitude,  and  yet  all  lie  under  one 
and  the  fame  meridian. 

There  is  a  certain  illand  in  the  baltic  fea,  to  whofe  inhabi¬ 
tants  the  body  of  the  fun  is  clearly  vilible  in  the  morning  be¬ 
fore  he  rifes,  and  likewife  in  the  evening  after  he  is  let. 

There  is  a  certain  village  in  the  kingdom  of  Naples,  lituate 
in  a  very  low  valley,  and  yet  the  fun  is  nearer  the  inhabitants, 
thereof  every  noon  by  3000  miles  and  upwards,  than  when, 
he  either  rifeth  or  fetteth  to  thofe  of  the  faid  village. 

There 


*  At  Vpmlnfter  Mr  Dcrham ,  obferved  it,  and  records  it  thus  r 

As  I  was  coming  from  London ,  fept.  18,  in  the  evening,  I  obferv¬ 
ed,  for  half  an  hour  or  more,  a  thin  tirade  to  poffefs  that  part  of  the 
difc  where  the  eclipfe  began,  which  remained  a  good  while  after  the 
eclipfe  was  over.  After  I  got  home,  I  got  all  things  in  readinefs 

The  correcSt  before  the  eclipfe  began.  The  principal  obfervabons 
app.  time.  I  were  as  follow  : 


h.  in.,  s. 
7  5<S  30 
7  5  7  40 
7  59  o 

800 

910 

9  i5  40 
10  2, 3  11 
10  tj  o 
1026  o 
10  2,3  15 


A  thin  penumbra. 

A  darker  penumbra. 

Yet  darker,  which  may  pafs  for  the  beginning  of  the 
eclipfe. 

The  eclipfe  no  doubt  begun. 

The  lucid  parts  of  the  moon,  not  long  before  the  mid¬ 
dle  of  the  eclipfe,"  were  92,5  parts  of  my  microme¬ 
ter. 

Diameter  of  the  moon  1634  parts  of  the  micrometer. 
The  end  of  the  eclipfe  draws  nigh. 

A  little  obfcuration 
Lefs. 

A  very  little,  excepting  the  dufkiihnefs  before  menti¬ 
oned. 


Or  5* 
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Arihmetigal  Questions, 


There  is  a  certain  remarkable  place  of  the  earth,  of  a  con- 
frderable  fouthern  latitude,  from  whofe  meridian  the  fun  re¬ 
in  oveth  not  for  feveral  days  at  a  certain  time  of  the  year.. 

There  are  ten  places  in  the  earth  diftant  from  one  another 
300  miles  and  upwards,  and  yet  none  of  them  have  either 
longitude  or  latitude. 

Thefe  things,  Sir,  to  me  feern  impofiibilities ;  I  finould  be 
glad  to  know  your  opinion  of  them  in  your  next  Diary. 

I  am9  Sir ,  yours ,  &c. 


S  I  R.. 


The  Anftwer . 


ALL  thefe  particulars  are  very  true,  as  I  fhall  plainly  make 
appear  in  my  next.  I  am ,  Sir ,  yours , 

Coventry,  Auguft  J,  Tipper, 

the  9th,  1707. 


The  Arithmetical  ^uejlions. 

In  my  lad,  I  fet  down  two  arithmetical  queftions,  The  age 
of  the  perfon  in  the  fecond  queftion,  is  66  years.*  But  the 
firffc  Queftion  was  falfely  printed,  a  month  being  put  down  for 
a  minute;  I  have  therefore  here  repeated  it  again,  with  four 
m  or  e  which  I  have  received  from  feveral  parts  of  the  king¬ 
dom*. 


Arithmetical  Queftion  1. 

In  how  long  time  would  a  million  of  millions  of  money  be 
in  counting,  fuppofing  one  hundred  pounds  to  be  counted  e- 
very  minute  without  intermiffion,.  and  the  year  to  conlift  of 
365  days,  5  hours,  45  minutes? 

Queftion  Hr, 

A  gentleman  a  garden  had.  So 

Five-lcore  foot  long,  and  four-fcore  broad,,  ~~ 

A  walk  of  equal  breadth,  half  round  o 

He  made,  that  took  up  half  the  ground ;  h 

(The  figure  in  the  margin  fee,) 

How  wide’s  the  walk  pray  tell  to  me  ?  _ 

Queftion 

*The  meaning  of  the  problem  is,  that  the  number  9  added  to  once 
his  age  together  with  one-half  and  one-third  of  his  age,  the  fum 
dial  1  he  130;  or,  ftnce  the  fum  of  the  parts  1,  and  and  x  is 

that  y  of  his^age  is  (130— -9”)  121  ;  confcquently  11  :  6  :  :  iat 
:  66  rrrhis  age. 
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Quejlion  3. 

If  thirteen  tun  of  claret  wine,  cod  nineteen  englifn  pounds ; 
How  many  pints  of  the  fame  wine,  are  worth  a  thoufand 
crowns  ? 

Sgueftion  4. 

If  thirteen  marks  and  fourteen  groats,  buy  fifteen  loads  of 
hay ; 

How  many  pounds*  with  fixteen  crowns,  ' for  ninety  loads 
will  pay  ? 

Quejlion  5. 

When  firft  the  marriage  knot  was  ty’d 
Betwixt  my  wife  and  me, 

Mine  age  did  hers  as  far  exceed 
As  three  times  three,  doth  three : 

But  after  ten  and  half  ten  years 
We  man  and  wife  had  been ; 

Her  age  came  up  as  near  to  mine 
As  eight  is  to  fixteen. 

Now  tell  me,  if  you  can,  I  pray. 

What  was  our  age- o’  th’  marriage  day? 

1709. 

Answers  to  the  geographical  paradoxes, 
propounded  in  the  lajl  year  s  diary a 

Solution  of  Paradox  1. 

ALL  places  that  lie  under  the  firfl  meridian,  have  both  the 
greated  and  leaf:  degree  of  longitude,  and  from  any  of 
them  you  may  begin  or  end  your  reckoning,  let  the  latitude 
be  what  it  will  ;  and  the  words  of  a  confiderable  fouthern  lati¬ 
tude,  are  but  a  blind  to  make  the  queflion  more  obfcure  : 
for  as  we  fay  of  the  moment  of  time  when  it  is  noon  (ac¬ 
cording  to  aftronomers)  that  it  is  the  end  of  the  former  day, 
or  the  beginning  of  the  enfuing;  fowremayfay  of  all  places 
under  the  firft  meridian,  that  they  be  the  greatell  number  of 
degrees  of  longitude  that  can  be,  or  otherwife  the  beginning 
and  lead  number  thereof. 

Solution  of  Paradox  z- 

By  the  globe  is  here  meant  the  artificial  globe,  and  the  me¬ 
ridian  the  brazen  circle  belonging  thereto:  then  adnut  the 

fir  ft 
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firft  place  was  in  10  deg.  of  longitude,  and  under  the  tropick 
or  cancer  ;  the  fecond  place  under  the  north  pole;  and  the 
third  lie  under  8  deg.  (or  any  other  number  from  the  equator) 
but  in  the  oppofite  meridian  :  then  it  will  follow,  that  the  firft 
place  hath  10  deg.  long,  and  23  deg.  and  a  half  lat.  The  fe¬ 
cond  place  hath  o  deg.  Ion.  and  90  deg.  lat.  and  the  third  place 
hath  190  deg.  long,  and  8  deg.  lat.  and  all  lie  under  the  fame 
brazen  meridian,  which  anfwers  all  the  conditions  of  the 
paradox. 


Solution  of  Paradox  3. 

In  order  to  folve  this  paradox,  it  is  neceffary  to  know  the 
nature  of  refra&jon,-  and  what  is  the  caufe  thereof,  which  I 
fhall  endeavour  to  explain  in  a  few  words. 


Suppofe  a  body  of  glafs  R  Z 
TV  in  form  of  aparaftelopipedon 
.  or  of  an  ordinary  brick  (the  length 
and  breadth  is  R  Z  and  Z  T,  but 
the  thicknefs  you  muft  imagine.) 
Suppofe  from  an  eye  at  G  in  th® 
open  air  (being  a  light  expanded 
body)  a  ray  of  light  fall  perpen™ 
dicular  upon  the  tranfparent  (but 
a  denfe  clofe  compacted  body  com¬ 


pared  to  the  air)  it  will  pafs  to  the  other  fide  the  glafs  IV,  and 
fo  continue  to  F,  without  any  refraction  at  all. 

Bur  if  from  the  eye  placed  at  A ,  the  ray  pafteth  obliquely 
to  B ,  \t  will  not  proceed  in  a  direCt  line  to  but  bend  or 
be  ref  racted  Towards  you)  to  C.  And  when  it  comes  to  C , 
the  my  will  not  continue  in  a  ftreight  line  from  B  G  to  Z). 
But  (coming  out  of  a  denfe  body,  to  a  more  rare,  light,  and 
expanded  one,)  it  refrads  towards  A  ;  and  if  the  top  and  bot¬ 
tom  of  the  glafs  are  parallel,  the  line  E  C  I  will  be  parallel 
to  9  3  A 

Surpofe  now  A  ^  to  be  the  horizon  of  foroe  bland  in  the 
baltick  fea,  (or  elfewhere)  when  therefore  the  fun  comes 
to  he  is  juft  truly  rifen  ;  yet  by  reafon  of  the  refradion 
of  the  vapours  and  clouds  near  the  horizon,  he  will  appear  to 
an  eye  place  at  A,  as  if  he  was  really  rifen  as  foon  as  he  comes 
to©;  and  the  fame  it  will  jfs^fter  his  fetting  in  the  evening, 
which  truly  anfwers  the  demand. 

This  alfo  folves  the  queftion,  why  a  piece  of  money  in  a 
bafon  filled  with  water,  fhall  appear,  which  when  it  was 
empty,  could  not  be  feen. 


Solution  of  Paradox  4. 

When  the  fun  rifeth  in  the  horizon  of  any  place,  (be  it 
Naples  or  any  where  elfe)  he  is  the  fpace  of  the  femidiame- 

ter 
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ter  of  the  earth  more  diftanf  from  that  place,  than  when  he 
is  in  its  meridian  at  noon,  Nov/  there  being  but  an  inconfl- 
derable  proportion  between  the  depth  of  the  lowed  valley  in 
the  world,  and  the  femidiameter  of  the  earth,  (which  is  above 
3600  miles)  it  follows,  that  the  fun  muft  be  3000  miles  and 
upwards  nearer  at  noon,  than  at  his  riling,  there  being  no 
valley  the  tenth  part  of  600  miles  deep. 

Solution  of  Paradox  5. 

There  are  fome  that  do  fay  the  place  mull  be  under  the 
fouth  pole,  but  I  take  the  folution  to  con  lift  rather  in  the  e- 
quivocalnels  of  the  words  from  whofe  meridian  the  fun  re¬ 
moved!  not ;  for  by  this  exprefiion  is  not  meant,,  that  the  fua 
Hands  ftill  in  the  meridian,  but  that  he  conftantly  Urines  up¬ 
on,  or  enlightens  the  meridian  of  the  place,  as  long  as  he  is 
above  the  horizon,  which  is  in  fuch  places  beyond  the- 
artick  circle  on  which  the  fan  Urines  feveral  days  ;  as  fuppofe 
in  63  deg.  fouth  lat.  (for  that  latitude  the  queftion  requires) 
for  there  the  fan  departs  not  from  the  meridian,  i.  e.  Urines 
upon  it  conftantly,  for  30  days  together,  <&c. 

Solution  of  Paradox  6. 

The  places  are  fald  to  be  in  the  earth  and  not  upon  it,  (for 
longitude  and  latitude  are  reckoned  upon  the  farface  of  the 
globe  only.)  So  the  axis  of  the  earth  (or  any  other  imagi¬ 
nary  line  through  it)  being  about  7200  italian  miles,  will  not 
only  anfwer  the  paradox;  but  if  inftead  of  twelve  places, 
he  had  faid  twenty-four,  it  would  have  kept  within  the  poffi- 
bility  of  the  demand. 

Mo  ft  of  thefe  paradoxes  were  anfwered  by  Mr  Robert 
Winfton,  of  Plimton,  near  Plymouth ;  and  fome  of  them  by 
Mr  Moyle,  of  Gwennap,  in  Cornwah 

Of  Arithmetical  ^ uejlions . 

ARithmetical  queffons  are  as  entertaining  and  delightful  as 
-  any  other  fubjed:  whatfoever,  they  are  no  other  than  e- 
nigmas,  to  be  folved  by  numbers  ;  and  indeed  the  fubtilty  of 
numbers  are  fo  ftrange,  that  to  them  who  ase  unacquainted 
with  them,  would  feem  inipolEfls,  and  many  queftions,  that 
in  appearance  feem  a  trifle,  in  confequence  exceeed  all  hu¬ 
man  belief.  This  puts  into  my  mind  a  ftory  I  have  read  in 
Dr  Willis’s  book,  called  opus  aritlrmeticum.  Namely,  “that 
S(  one  Sefia  an  Indian  having  firil  found  out  the  game  at  chef- 
S£  fe,  and  fhew’d  it.  to  his  prince  Shehram ;  the  king,  who 
<e  was  highly  pleafed  with  it,  bid  him  afle  what  he  would  for 
“  the  reward  of  his  invention ;  whereupon  he  afk’d,  that  for 
55  the  flrft  little  fquare  of  the  chefs-bcard  (or  boards  to  play 

“  at 
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(s  at  drafts  on)  he  might  have  one  grain  of  wheat  given  him  ; 
(i  for  the  fecond,  two  ;  and  fo  on  doubling  continually  accord- 
“  ing  to  the  number  of  fquares  in  the  cheife  board,  which  was 
“  64.  And  when  the  king,  who  intended  to  give  a  noble 
f<  reward,  was  much  difpleafed,  that  he  had  alk’d  fo  trifling 
c<  a  one ;  Sefla  declar’d,  that  he  would  be  contented  with  this 
“  fmall  one.  So  the  reward  he  had  fix’d  upon,  was  order’d 
“  to  be  given  him  :  but  the  king  was  quickly  aftoniflfd,  when 
“  he  found  that  this  would  rife  to  fo  vaft  a  quantity,  that  the 
u  whole  earth atfelf  could  not  furnilh  out  fo  much  wheat. 

This  dory  the  dodtor  believes  gave  rife  to  that  newquedi- 
on  concerning  a  horfe,  which  fiiould  be  fold  according  to  the 
number  of  nails  in  his  fhoes,  by  continually  doubling  of  them  ; 
-and  this  likewife  gave  occaflon  to  the  fird  arithmetical  quedion 
following,  of  a  merchant  felling  fome  extraordinary  diamonds 
being  64  in  number,  which  I  compofed  on  purpofe  to  anfwer 
the  queftion  propounded  in  the  dory  above  recited,  which 
you  fhall  have  anon  aferl  have  fet  down 

The  answers  to  the  lajl  year's  Arithmetical  ^ue  (lions, 

Anfw.  to  the  firfl  is,  19013  years,  144  days,  3  hours,  38 
minutes,  fay  fome;  others  agree  in  years  and  days,  but  fay  it 
is  5  hours  55  minutes.* 

Anfwer  to  the  fecond  is,  26  feet  near,  or  more  truly 
35’96875776257-f 

The 


*  The  folution  of  this  queftion  is  evidently  thus  :  As  100/.:  1  minute 
!  :  1000000000000  /.  :  10000000000  minutes  ~  190x3  years  144 
days  5  hours  55  minutes,  the  true  time  required. 


f  This  problem,  I  think,  may  be  mofl 
elegantly  conftrubted  thus  :  A  B  C  D  being 
the  given  redtangle,  make  BE  ~  B  A,  and 
C  F  and  C  G  (on  the  diagonal)  each  JJ 
~  C  E  ;  then  making  AH  ~  |  d  F, 
and  A  I  rr  %  A  G  ;  and  compieating 


the  redtangle  A  H  K  /,  the  thing  is  done. 


¥| 

— — j 

For,  the  area 

„  _  AC 
AG  ~ 


H  A  xA  I: 


i  FA 


C  B 


B  A 
- x 


x 
A  C 


4-  c  B 


ID 

—  B  A 


AC*  —  ~C~B—  B  A\-  CB  x  BA 


4 


And  I A  —  A  H 
as  it  ought. 


G  A 


% 

A  F 


■ —  half  the  whole  area. 

:  CF  =  C  B  —  BAt 

Tik 
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The  number  of  pints  in  the  third  queftion  are  344842  Ty* 

Anf.  to  the  fourth  qu.  is,  49 1.  8  s.  befides  the  16  crowns, £ 

The  anfwer  to  the  fifth  and  laft  queftion  I  received  in  verfe, 
from  Mr  Proffer,  as  follows. 

When  firft  the  folemn  knot  was  ty’d, 

Your  wife  was  juft  fifteen; 

You  by  proportion  forty-live, 

Which  is  as  three  to  nine. 

But  when  your  hoary  head  arriv’d 
To  ten  and  half  ten  more, 

Your  youthful  bride  faw  thirty  years, 

And  you  could  tell  threefcore. 

Thus  have  I  told  without  delay. 

What  was  your  age  o’  th’  marriage  day.f 

Mr 


The  numerical  calculation  will  come  direcSUy  from  the  conftrudtion 
thus  :  The  required  breadth  H  B  is  —  BA  —  AH—  B  A  -L— 

AC  y-  CB  —  BA  _ C  B  +  BA  —  A  C  _ 


i  4F 


B  A  — 


100  80  — —  4/  16400 


=  90 


V41  00  3,5,9687576z567*S« 


The  Algebraic  Solution. 

Put  a  —  C  B,  b  —  B  A,  d  —  a  —  b,  and  z  —  AH.  Then 

_  _  .  - — ,  t  7  1  4/  %  a  b  d  d  - —  d 

HAxAI—  zxz  +  d  —  %ab ;  hence  z  =  J. - ~ - r  = 

,Z 


V  qq  -¥  bb  —  a  +  b  and  B  H  —  b  —  z 

*  a, 

—  £  ^  Hh  B  A  ~  A  C  t]ie  femi perimeter  minus  half  the 


4 

diagonal,  the  fame  as  above. 

*  3. — As  1 9/.  :  *62,08  pints  13  tuns  :  :  *50/.  — 1000 

crowns  :  34484*  J  pints.  < 

\  bpuefi-  4- — As  1 5  loads  :  90  loads  :  :  1  :  6  :  :  1  78  s.  —  13  marks  ( 

■4"  14  groats  :  1068 s.  —  the  value  of  90  loads.  From  which  deduc-  j' 

ting  8 es.  —  16  crowns,  leaves  988  s.  —49/.  8  s.  or  4 pi  l.  for  the 

number  required. 

t  5.-— Put  z  and  3  z  for  the  two  ages,  and  a  —  15  ;  then 

a  :  1  :  :  3  z  a  :  z  a,  or  3  z -\~a  =  *  z  -p  *  a  ;  hence  z=«-  15, 
and  3  z  —  45. 

But  perhaps  the  more  maflerly  way  of  folving  this  problem  is  thus  : 

fince  z  :  1  1  :  3  z  a  :  z  -]r  a>  fubtradt  each  confequent  from  its 

antecedent,  and  we  have  1  :  1  :  :  *z  :  z  Hr  a  ; 

but  1:1::  z  :  z,  hence, 

by  fubtradling,  1:1;:  z  :  a  ;  or  z  zzz  a  —  tire 

number  added  unirexfallv. 

* 
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Mr  John  White,  ofButterly,  in  Devonfhire,  fends  me  word 
he  overheard  fome  of  his  plain  country  plow-men  difcourfing 
about  the  hrft  queftion  (of  counting  the  money)  in  their 
country  dialed,  the  fubftance  whereof  was  as  follows. 

Says  Tom  ’twol  be  vorty  long  days, 

I  and  vorty  to  that  fays  Will ; 

’Twant  be  told  in  a  year  quoth  Jack, 

No  nor  in  zov’n  years  cries  Jill; 

You  talk  all  like  vools  faith  Roger, 

A  Merchant  with’s  two  vore  veet, 

Will  fcrape  it  away  m  a  month, 

And  thereto  I  ll  wage  you  a  fheep; 

Go  blockhead,  quoth  Befs,  that  was  brewing, 

The  boy  that  weighed  my  hops, 

Woll  tell  it  all  in  a  week, 

Zo  will  any  mon  in  the  fhops. 

All  thefe  arithmetical  queftions  were  anfwered  by  Mr  John 
Jolly,  of  Buglawton,  in  Chefhire  ;  Mr  John  Bofwell,  ofHarl- 
fton,  in  Northamptonfhire ;  Mr  Robert  Winflon,  of  Plymton; 
Mr  Micock,  and  W.  P. 

The  three  la  It  by  the  gentleman  of  Modbury ;  and  by  him 
who  ftiles  himfelf  An  tenor;  MrMoyl;  Mr  Yates,  of  Heniy, 
in  Arden,  &c. 

The  difference  of  the  anfwer  in  the  find  queftion  arifeth 
from  this,  viz.  That  after  the  firft  divifion  is  ended,  to  find 
the  number  of  years,  one  takes  the  remainder  to  be  all  mi¬ 
nutes,  and  turns  them  into  days,  hours,  and  minutes  dire  fitly. 
But  the  other  makes  the  parts  of  the  year,  in  the  fame  pro- 

8  portion  as  the  whole  years,  by  multiplying  the  remainder, 
by  the  next  inferior  denomination,  and  dividing  the  produfit 
[  by  the  common  divifor,  &c. 

The  eclipfes  0/  this  year e 

This  year  there  be  two  eclipfes,  and  thofe  both  of  the 
fun.  The  firft  is  a  imall  vifible  eclipfe,  on  the  28th  of  febru- 
fij  ary,  about  noon,  or  rather  a  little  after  ;  the  digits  eclipfed  are 
g  3.  The  fecond  is  on  the  twenty-fourth  of  auguft,  it  will  be  a 
g  great  eclipfe,  but  to  us  invifible,  it  happening  to  be  about 
1  one  a  clock  in  the  morning.  # 

Thefe  eclipfes  happening  the  one  before,  and  the  other 
after  the  funs  apogaeon,  there  can  be  no  full-moon  eclipfe 
I  this  year  Nenv 

*  From  F.  Bonaveniura  Suarez's  obfervation  of  this  eclipfe  at 
i  Paragua ,  it  appears  that  the  eclipfe  ended  at  7  b.  37  nr.  i.?  s.  and 
[  that  the  greatefl  ohfcuration  was  91.  digits.  He  faith,  the  fun  role 

at  $  h.  $  3  m,  aivd  that  the  ecliofe  had  be^un  before  then. 

F 
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Nezv  ^ uejlions . 

I  Quejlion  6. 

A  rich  indian  merchant,  had  diamonds  good  ftore 
Of  extraordinary  vaiue,  in  the  whole  fixty  four ; 

Who  brought  them  to  fell  to  a  perfian  king, 

Who  afk’d  him  the  value  each  diamond  would  bring  : 

Quoth  he  for  the  firft  done,  I  will  have  but  one  grain 
Of  your  bed  indian  wheat,  for  the  next,  I’ll  have  twain  ; 

For  the  third,  I’ll  have  four  grains,  and  for  the  fourth,  eight;  - 
So  doubling  the  lad  dim,  till  all  are  complete. 

Done  !  done  !  (faith  the  king,)  with  a  great  deal  of  pleafure. 
Who  thought  for  a  trifle  he  had  purchas’d  a  treafure  ; 

And  calls  for,  (jocofely)  a  bag  of  wheat  out, 

Saying  count,  for  there’s  more  than  enough  without  doubt. 
But  when  for  fome  hours,  the  grains  they  did  count, 

They  found  to  fuch  vadnefs  the  whole  would  amount. 

That  all  the  whole  kingdom,  and  feveral  more, 

Could  not  yield  fo  much  corn  as  would  pay  of  the  fcore. 
The  king  being  pleas’d  with  the  merchants  great  wit, 

Gave  him  good  ltore  of  gold  for  his  bargain  to  quit. 
Propofe  now  each  bufliel  of  wheat  worth  a  crown. 

And  jud  half  a  hundred  did  weigh : 

And  fuppofe  a  corn-pint  held  ten  thoufand  wheat  grains ; 
Thefe  two  quedions  anfwer  I  pray. 

(1.)  What  number  of  horfe  loads  (*  thoufand  pounds  each,) 
Mud  be  us’d  to  fupport  this  great  treafure  ? 

(a.)  And  how  many  fhips,  each  a  hundred  tun  freight, 
Would  fuflice  to  tranfport  the  wheat  hither  l 

II  Quejlion  7. 

Quoth  Jack  to  Tom,  your  Age  and  mine 
Are  both  the  fame ;  and  Valentine 
My  elded  fon’s  jud  half  my  years, 

(As  by  the  regider  appears.) 

If  thefe  three  fums  you  multiply 
One  in  another  continually, 

And  to  their  product  (drawn  at  length) 

Add  five  timesfixty-eight,  one  tenth;  (i.e. 340{») 

.  The  whole  to  thirtythoufand  will  amount, 

What  is  each  age  ?  come  try  your  Ikill  and  count  ? 

III  Quejlion  8 

A  vint’ner  would  mix  three  forts  of  wine 
Of  various  rates;  the  fird  was  very  fine, 

The  price  eight  groats  the  quart ;  the  other  two 

Were 


*  Sterling  filver  money. 
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Were  five  and  four  groats  each,  now  he  would  brew 
Fifty  fix  quarts  together,  in  fuch  fort 
To  fell’t  for  two  and  twenty  pence  a  quart: 

How  many  anfwers  in  whole  numbers  may 
Be  found  to  fofve  the  queftion  ;  tell  me  pray  l 

IV  Queftion  9* 

Sev’n  men  did  buy  a  grinding-ftone, 

Of  five  foot  in  diameter: 

And  they  agree  among  themfelves, 

That  each  {hall  grind  an  equal  (hare,* 

And  that  one  man  fhould  firft  begin 

To  grind  his  feventh  part  off  the  done ; 

And  then  another  fhould  grind  his. 

And  fo  continue  one  by  one. 

How  much  each  man  for’s  part  mud  grind  ? 

Is  what  you  are  requir’d  to  find  ? 

V  Queftion  io. 

Thofe  pendulum  clocks,  by  experience  is  found, 

Whofe  fwing  in  a  minute,  make  fixty  rebounds, 

(As  by  tryal  you’ll  find  if  you  meafure  their  lengths,) 

Will  contain  juft  thirty  nine  inches,  two  tenths. 

If  fo  ;  then  how  long  muft  that  pendulum  be. 

That  {hall  make  the  fame  number  of  fwings  to  agree 
With  the  number  of  inches  its  length  doth  contain, 

(In  the  fpace  of  a  minute ; )  I’d  know  very  fain  ? 

r 


1710. 

Solutions  to  the  lajl years  quejlions . 

Solution  of  queftion  6,  by  a  Lady. 

Suppofe,  (faith  fhe)  navigation  to  have  begun  with  Adam, 
and  67279  (hips  of  100  tun  each  to  have  been  built  every  year 
fince  the  creation  of  the  world,  (which  file  fuppofes  to  be 
about  5655  years;)  and  fo  to  build  the  fame  number  conti¬ 
nually  to  the  end  of  the  world,  and  the  world  to  laft  5000 
years  longer,  and  all  thofe  {hips  to  be  in  being  at  once  ;  all 
of  them  together  (according  to  the  tenour  of  the  ques¬ 
tion)  would  not  be  fufficient  to  tranfport  the  wheat,  fo  pro¬ 
digious  is  the  quantity.  She  adds, 

For  th’  horfes  muft  be  (as  fure  as  your  alive) 

Of  millions,  fev’n  thoufand,  two  hundred,  and  five ; 

Of  thoufands,  fev’n  hundred,  fifty,  and  nine ; 

Of  units  four  hundred,  and  three;  (very  fine!)  To 
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To  carry  the  cafh,  fir ;  and  then  ’tis  as  plaits 
Juft  fo  many  fhips  will  bring  o’er  the  grain. 

I  fhall  not  ftand  much  on  the  fraftional  part  ; 

E’en  take  it  i’  the  bargain  with  ail  my  heart. 
i.  e.  7205759403  horfe  loades,  (befides  792/.  ijj*.  10 d.  odd 
money,)  and  the  fame  number  of  fhip-loacls.* 

Solution  of  quefiion  7. 

If  thirty  nine  you  multiply  by  thirty  nine,  ’tis  plain, 

That  fifteen  hundred  twenty  one  you  by  that  work  will 
,  .  gain ; 

This  drawn  into  nineteen,  five  tenths,  the  age  of  his  firft 
fon, 

To  th’  product  add  the  #fum  propos’d,  and  #  £ 

fo  the  work  is  done,  340  0 

/.  e.  Jack  and  Tom’s  age  is  39  years  each  and  Valentine’s  19 
years  and  an  half.f 

Solution  of  quefion  8. 

To  mix  the  wine  as  you  propofe,  there  are  no  other  ways 
but  thofe. 

Which  are  below  in  order  plac’d,  and  had  with  jingling 
rhime  been  grac’d. 

Would  they  not  too  much  paper  wafte :  befides,  I’rn  now, 
fir,  in  great  hafte. 

Be  ft  10  n  12  13  14  1 5  16  17  18  19  20  quarts  at  32^.  each 
Mean  44  40  36  32  28  24  20  1 6  12  8  4  quarts  at  2 cd.  each 
Worft  2  5  8  11  14  17  20  23  26  29  32  quarts  at  1 6d.  each 
_ _ _  Being 

*  Solution  of  Qu  esti  on  6.  The  number  of  terms  being  6  4,  the 
ratio  2,  and  the  firft  term  1  ;  the  ium  of  all  the  terms  of  the  feries 

2  <^4  L  j  ^4. 

will  be- - y,  1  zz  %  —  1  zz  1844874407 37095 51615  for 

2  —  1 

the  number  of  grains  of  wheat  ;  which  being  divided  by  roooo  X 
64  =2  640000  the  number  of  grains  in  a  bufhel,  we  have 
28823037615171*1743984375  for  the  number  of  bufhels  ;  the 
value  of  which  at  $s.  each  is  7205759403792*79  &c.  /.  and- the 
double  of  this  number  -will  be  the  weight  in  civts.  then  the  value 
divided  by  1000,  and  the  weight  by  2000,  give  each  72057 59403^  79 
for  the  number  of  horfe  or  fhip  loads  required, 
f  Question  7.  This  quefiion  is  to  find  three  numbers,  of 
which  two  {ball  be  equal  to  each  other,  and  each  double  of  the 
third,  and  whofe  continual  product  fhall  be  (29659*5)  340*5  lefs 
than  30000  :  or,  to  find  two  numbers,  the  one  double  the  other, 
and  the  lefs  multiplied  by  the  fquare  of  the  greater  fhall  produce 
29659*5  :  or,  to  find  a  number,  the  half  of  whofe  cube  fhall  be 
29*559*5,  1  or  its  whole  cube  59319  ;  and  confequently  that  number 

topII  be  V5931*?  =  39  =  the  age  of  each  of  the  elder ;  and  confer 
quently  ipf  is  that  of  the  youngeft. 
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Being  eleven  anfwers  in  whole  numbers,  which  are  all  that 
can  be  found  to  iell  56  quarts,  at  zzd.  a  quart.* 


Solution  of  quefion  9. 

How  to  divide  the  grinding-ftone 
Which  fev’n  men  grind  down  one  by  one  ? 
Look  in  the  margin,  and  you’ll  find 
What  each  man  for  his  part  muft  grind. 

(I  mean,  what  each  man  for  his  lhare 
Muft  grind  of  the  diameter:) 

Which  being  added  ail  in  one 
Do  make  up  the  firft  given  fum.-j* 


I  ft. 

4’45o8 

2d. 

4*8400 

3d- 

5*3535 

4th. 

6-0765 

jth. 

7*2079 

6th. 

9*3935 

7th. 

22*6778 

60  Inches. 


Solution  of  quefion  10. 

If  the  learn’d  Ricciolus  believed  may  be 
When  he  tells  you,  reciprocal,  pendulums  be 
To  each  others  length,  as  their  fquares  of  vibration 
Made  up  in  the  fame  time  (without  variation,) 

Then 


*  Qh  e  st  ion  8.  Putting  Xy  y,  and  z  for  the  number  of  quarts  of  ' 
the  heft,  middle,  and  word;  fort,  refpedtively ;  then  x  -f-  y  z  ™  $6, 
and  32  *  +  20  y  16  z  zzz  n  X  =  1232  ;  hence  z  rr  3  x  — < 
2,8,  and  y  —  84  —  4  x.  Now  x  muft  be  fuch  a  whole  number 
as  will  make  both  3  r  —  28  and  (84  —  4.  x  or)  21  —  x  whole 
numbers  3  from  the  latter  of  thefe  two  equations,  it  appears  that 
thegreateft  value  of  x  is  20  ;  and  from  the  former,  that  its  leaft 
value  is  1  o  :  fo  that  x  may  be  any  number  from  10  to  20  inclusive  j 
and  by  fubftituting  every  number  from  xo  to  20  for  x,  in  the  two 
equations  z  zz  3  x  —  28,  y  zz-  84  —  4  x,  we  obtain  thefe  eleven 
anfwers  in  whole  numbers  ;  viz. 

x  zz  10,  1 1,  12,  13, 14,  15,  i6t  17,  t8,  19,  20,  quarts  at  32^.  each, 

y  zz  44,40,  36,  32,28,  24,20,  16,  12,  8,  4,  quarts  at  20 d.  each, 

z  zz  a,  St  8,  1 1,  14,  17,  20,  23,  2(5,  29,  32,  quarts  at  i6d.  each* 

f  Qu  esti  on  9.  This  queftion  is  to  divide  a  circle,  of  60  inches 

diameter,  into  7  equal  parts,  or  rings,  bounded  by  concentric  cir¬ 
cles  ;  of  which  the  folution  will  be  thus.— The  whole  circle,  and 
each  inner  circle,  after  the  feveral  preceding  rings  are  ground  off, 
muft  be  to  each  other,  by  the  queftion,  as  the  numbers  7,  <5,  5,  4, 
3,2,13  but  circles  are  as  the  fquares  of  their  diameters  ;  therefore 
the  diameters  of  thofe  circles  will  be  to  one  another  as  4/  7>V,<b  S» 
*/4,  V  3>  V  z>  V  1  :  but  thegreateft  diameter  is  <5o  or<So  y'l ;  there¬ 
fore,  by  proportioning,  all  the  other  diameters  will  come  out  thus, 

60  4/^y  6o\Z^y  6oyAf,  rfoy'i,  eoy/f,  (Joy'yJ  Now  the  laft  of 
thefe  is  the  diameter  of  the  laft  perfon’s  fhare,  and  the  difference 
between  every  two  adjacent  terms  being  taken,  will  give  the  double 
breadth  of  the  rings,  or  the  parts  of  the  whole  diameter  to  be  ground 
off  by,  the  other  per  fens ;  viz. 

JF  $  && 
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Then  fifty  two  inches,  fix  cents,  fome thing  o’er 
Will  anfwer  this  queftion :  fo  provide  for  fome  more. 
i.  e.  52*0630399 1625185108271  being  the  cube-root  to 
20  Decimals.*  Every 


£0  y'f  —  60  */ f  zz  X  60  ~  4*450794  the  ifi 

V  7 

perfon’s  fliare 

(go  Vf  —  60  ±  Z=y  6  ~~~~  -  X  <5o  =  4’8399ji  the  ad 

V  7 

—  60  y7  7  =  ^  5  r~ y.*—  X  (So  =r  5*353518  the  3d 
r  7  V  7 

_  gov'-f  =  6*076516  the  4th 

6o  a/17  -  <5o^l  -  J  ^77---X  60  =  rX°7871  the5th 

60  a/^-  —  60  V"  4-  "  /y/  Z  T  ^-"-X  <>°  =  9,39348o  the  6th 

goy'-i  — >  60  y  =■ - - x  60  —  2a*<s 77870  the  7th 


the  fum  of  them  all  is  60*000000  the 

whole  diameter. 


The  Construction 
will  be  thus. — Divide  the 
radius  A  B  of  the  given 
circle  into  7  equal  parts  ; 
and  at  the  points  of  divi- 
lion  eredt  perpendiculars 
meeting  the  circle,  defcrib- 
ed  on  the  diameter  A  B, 

in  D,  F,  H,  K,  M,  0 ;  B  CEGILNA 

then  with  the  center  A ,  and  radiufes  A  0,  A  M,  A  K ,  &c.  circles 
being  deicribed,  the  thing  is  done. — For,  by  the  nature  of  the  cir¬ 
cle,  the  fquares  of  the  chords  or  radiufes  A  0,  A  M,  A  K,  &c. 
are  as  the  verfed  fines  AN,  A  L,  A  1,  See. 

Scholium.  It  is  evident  that  the  abovemethod  of  calculation 
and  conflrudtion  wil  1  both  hold  true  alfo  when  the  fhares  are  un¬ 
equal  in  any  proportion  ;  by  uling  the  refpedlive  proportional  num- 
bers  in  the  former,  and  dividing  the  radius  A  B  in  the  fame  propor¬ 
tion  in  the  latter. 


*  Question  10.  Since  the  lengths  of  different  pendulums  are 
to  ea^h  other  reciprocally  as  the  iquaves  of  their  vibrations  made  in 
the  fame  tune  we  ilia.ll  have,  putting  x  for  the  length  required, 
#  :  392,  :  :  6 o2  ™  3600  :  x  x  ;  hence  x 3  “  3600  X  39*2,  and 

.  3  3 

m~  v"  3600  X  3 9" 2  ~  y7  ~  52*06304  inches,  nearly. 
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Evpry  one  of  thefe  quelhons  were  anfwer  d  by  Mrs  Mary 
and  Mrs  Anne  Wright,  before  named ;  and  by  Mr  Tho. 
Markham,  ofKing’s-lyn  (who  anfwer  d  the  10th  qu.)  lour 
of ’em  were  anfwer’d  by  Mr  Fr.  Walker,  ofLyn.-iegis,  Mr 
Hen.  Beighton  of  Griff.  Mr  Amos  Fiih*  The  6th,  9th,  and 
loth,  were  anfwer’d  by  Mr  John  Richards,  Mr  Rob.  Salter, 
of  Topiham;  and  Mr  Abr.  Symm-onds,  Mr  Hen.  Carter, 
Mr  John  Bofwell,  Mr  John  Mark,  and.  Mr  Rob.  Whittle,, 
anfwer’d  one  or  more  of  them.. 

The  edipfes  of  this  year.  . 

The  two  great  lights-of  heaven,,  the  fun  and  moon,  will 
each  this  year  be  twice  echpled.  North. 

The  firft  is  an  eclipfe 
of  the  moon  upon  the- 
feconddayof  february; 
being  candlemas-day, 
betwixt  the  hours  often 
and  eleven  at  night,  and, 
if  the  air  be  clear,  will  !? 
be  vilible  to  us,:  near  tenf^ 
parts  of  the  twelve  ofthe 
moon’s  diameter  will  be. 
obfcured,  by  the  fha- 
dow  of  the  earth,  on 
the  fouth  part  of  her 
body,  according  to  the 
type  here  in  the  margin.  South. 

h.  m.  s. 

To  die  inhabitants  of  the  city  of  Coventry  7  ?  _  p2  .  w 
the  beginning  of  this  eclipfe  will  be  at  y  54  5 

The  true  oppofition  is  at  -  —  10  16  37 

The  middle  of  the  greatefl  obfcuration  at  10  21  41 

The  end  of  the  eclipfe  at  — —  -  •—  11  48  24 

Total  duration  will  be  -  -  a  53  2,6 

The  digits' eclipfed  - -  -  —  9  56  43  fouth, 

nu  s. 

Latitude  of  the  moon  at  the  f  beginning  48  7  n^thdefcen.1 

{ end  29  19 )  # 

The 


*  This  eclipfe  was  obferved  by  Mr  H.  CreJJener  at  Streatham , 
about  <5  miles  almoft  direbHy  fouth  of  London,  with  a  very  good 
8  foot  telefcope,  the  time  by  his  clock  being  accurately  corrected 
from  Mr  Flamftead's  obfervations.  He  fa  vs  that,  the  time  of  the 
end,  (which  was  what  alone  the  want  of  a  proper  apparatus,  and  a  fa¬ 
vourable  fky,  would  give  me  leave  accurately  to  determine)  I  found 

to 
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The  fecond  eclipfe  is  of 
the  fun,  upon  feb.  17, 
near  1  in  the  afternoon, 
and  will  (if  the  air  be  clear) 
appear  to  us  in  England, 
a  confiderable  eclipfe;  for 
more  than  two  third  parts 
of  the  fun’s  body  will  be 
darkened,  on  the  north 
part :  (fee  the  type  in  the 
margin.)  It  will  be  a  great 
and  central  eclipfe  in  di¬ 
vers  parts  ofthe  world,  but 
by  reafon  the  fun’s  diame-  C 

ter  exceeds  that  of  the 

moon,  there  will  appear  a  bright  circle  of  the  body  of  the 
fun  enreompaffing  the  moon  on  all  parts  (as  it  did  at  Rome  on 
the  9th  of  April,  1576.) 

h.  m.  s. 

The  begining  of  this  eclipfe,  to  the  inha-  \ 
bitants  of  the  city  of  Coventry,  will  be  at  5 
"^he  greateft  obfeuration  at  —  —  — 

lie  vilible  conjunction  at  -  - 

The  end  at  — k* —  -  - 

Total  duration  is  -  — - 

Digits  eclipfed  - -  - - 


17  mane 


12 


58 


42 


m.  s. 


Moon’s  latitude  feen  at  the  {  ^fnnin8  °  g  ^  }  afeend. 

The  third  will  be  an  eclipfe  ofthe  moon,  on  the  19th  day 
of  july,  between  9  and  10  a  clock  in  the  morning,  therefore 
not  vihble  to  us :  fhe  will  be  9  digits  13  min.  darkened. 

The  laft  is  an  eclipfe  of  the  fun,  on  auguft  13,  near  <5  of  the 

clock 


to  be  the  lame  (with  but  a  very  inconfiderable  difference)  zvhich  the 
calculation,  according  to  Sir  Ifaac  Newton’s  admirable  theory,  pro- 
mi  fed  me  to  expe6t. 

He  then  puts  down  the  calculations  at  large,  both  according  to 
Sir  Ifaac’s  theory,  and  that  of  Mr  Horrox;  the  refult  of  which  is 
that  he  finds 

h.  m.  s. 

The  end  of  the  eclipfe  by  the  moon’s  place  from*>  0 

Sir  Ifaac  Newton’s  theory  —  —  j 

The  end  by  Horrox’s  theory  — -  —  —  izii  8 

The  end  by  obfervation  —  —  —  iz  i  30 

The  error  therefore  of  Sir  Ifaac’s  theory  is,  by  this  obfervation, 
but  half  a  minute,  or  none  ;  of  Horrox’s  fyftem,  nine  minutes  and 
a  half. 
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clock  in  the  afternoon  :  and  though  the  fun  be  then,  to  us  in 
j  Great  Britain,  an  hour  high,  yet  the  moon’s  fouth  latitude 
t  being  great,  and  being  increafed  by  her  fouth  parallax,  doth 
3  deprefs  her  too  low,  as  to  interpoie  between  the  fun  and  us,- 
or  indeed  of  any  part  of  Europe.  But  in  the  fouthern  parts,, 

I  it  will  be  both  total  and  central,  and  formidable  to  behold 
and  in  the  latitude  of  6  deg.  56  min.  fouth,  and  longitude  138 
h  deg.  3  min.  weft  from  Coventry.  This  eclipfe  begins  at  fun 
i  riling,  in  lat.  30  deg.  13  min.  S.  and  long.  15 1  dig.  54  min* 
weft  from  Coventry  he  will  be  centrally  eclipfed  at  fun  riling. 
In  lat.  41  deg.  14  min  f.  and  long.  105  deg.  59  w.  from  Coven- 
^  try,  he  will  be  centrally  eclipfed  in  the  nonagefim.  deg.  in 
76  54. f.  and  long.  64  57  w.  from  Coventry,  he  will  be  cen¬ 
trally  eclipfed  at  fun  fetting:  and  in  iat.  57  26  f.  and  long- 
148  w.  from  Coventry  the  eclipfe  ends  at  fun  fetting. 

Some  geographical  paradoxes  propofed  to  the 
ingenious ,  to  be  folved  againjl  next  year . 

I  1.  T“'HERE  are  two  remarkable  places  in  the  globe  of  the 
I  earth,  in  which  there  is  only  one  day  and  one  night 
S  throughout  the  whole  year. 

2.  There  are  alfo  fome  places  on  the  earth,  in  which  it  is 
1  neither  day  nor  night  at  a  certain  time  of  the  year,  for  the 

Ifpace  of  24  hours. 

3.  There  is  a  certain  place  of  the  earth,  at  which,  if  two 
men  fhould  chance  to  meet,  one  umuld  ftand  upright  upon 
the  foies  of  the  other’s  feet,  and  neither  of  them  fhould  feel. 

1  the  other’s  weight,  and  yet  both  fhould  retain  their  natural 
j  pofture. 

4.  There  is  a  certain  place  of  the  earth,  where  a  fire  be¬ 
ing  made,  neither  flame  nor  fmoke  would  afcend,  but  move 
circularly  about  the  fire.  Moreover,  if  in  that  place  one 
fhould  fix  a  ftnooth  or  plain  table  without  any  ledges  what- 
1  foever,  and  pour  thereon  a  large  quantity  of  water,  not  one 
drop  thereof  could  run  over  the  faid  table,  but  would  raife  it 
felf  up  in  i  large  heap. 

5.  There  are  three  remarkable  places  on  the  continent  of 
|  Europe,  that  lie  under  three  different  meridians,,  and  yet  all 
|  agree  both  in  longitude  and  latitude, 

#  ^  6.  There  is  a  certain  ifland  in  the  iEgaeon  fea,  upon  which, 
if  two  children  were  brought  forth  at  the  fame  inffant  of 
time,  and  living  together  for  feverai  years,  (hould  both  ex¬ 
pire  on  the  fame  day,  yea,  at  the  fame  hour  and  minute  of 
that  day,  yet  the  life  of  the  one  would  furpafs  the  life  of  the 
other  by  divers  months! 
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New  Quejlions, 

I  Quejiion  11. 

A  man  being  afked  what  calh  he’d  in  ftore  ? 

Reply’d,  I  have  three  forts  of  coin,  and  no  more. 

I  have  fix-pences,  {hillings,  half  crowns;  now  to  fhew 
The  whole  fum  that  I  have,  by  this  means  you  may  knows 
If  the  {hillings  and  fix-pences  both  you  do  join 
In  one  fum,  they  will  make  juft  four  hundred  and  nine  l 
If  the  {hillings  and  half  crowns  together  you  count, 

The  number  of  both  you  will  find  to  amount 
To  one  thoufand,  two  hundred,  fifty  and  four, 

(Which  clears  up  the  cafe  fomethingmore  than  before.) 

But  if  you  from  the  half  crowns  and  fix-pences  take 
Four  times  ten,  aud  twice  one,  the  remainder  will  make 
One  thoufand,  one  hundred  and  three.  Now  from  hence 
You  may  tell  what  I  have  in  pounds,  {hillings  and  pence. 

II  Quejlion  12, 

A  gentleman  was  by  agreement  to  pay 
One  thoufand  pounds  juft,  and  no  more  ; 

And  he  had  none  other  but  tv/o  forts  of  gold, 

Which  were  *  guineas  and  ft  luidores.  *  Of  %\  s. 

How  many  of  each  muft  he  give  to  defray  f  Of  17  s. 

His  faid  debt,  and  how  many  ways  might  he  pay 
This  faid  fum  by  thefe  two  only  coyns,  tell  me,  pray  ? 

Ill  Queftioji  13. 

A  farmer  with  a  plowman  doth  agree. 

That  thirty  days  his  fervant  he  fliould  be. 

Each  day  he  wrought,  the  farmer  is  to  pay 
Him  fixteen  pence  ;  but  when  he  is  away. 

Five  groats  he  is  for  each  day  to  abate  : 

The  time  expir’d,,  they  their  accompts  do  ftate. 

Whereby  the  mafter  nothing  is  to  give, 

Nor  has  the  {ervant  ahy  to  receive. 

How  many  days  he  wrought  I  do  demand. 

And  how  many  he  play’d  I’d  underftand  ? 

IV  ffhiejlion  14. 

In  the  midft  of  a  meadow  well  ftored  with  grafs, 

I  took  juft  an  acre  to  tether  my  horfe  : 

How  long  muft  the  cord  be,  that  feeding  all  round, 

He  mayn’t  graze  lefs  nor  more  than  his  acre  of  ground? 

V  Queflion  15* 

A  country  fpark  addreft  a  charming  fhe, 

In  whom  all  lovely  features  did  agree : 

But  he  not  {kill’d  i’th’  art  (you  may  prefage,) 

Was  too  folicitous  to  know  her  age.  _ 

The 
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The  lady  fmil’d  at  this  prepoft’rous  rule 
Of  courtfhip :  but  to  fatisfy  the  fool, 

Made  him  this  anfwer  with  a  gen’rous  air 
(A  lofty  charm  peculiar  to  the  fair,) 

“  My  age  is  that,  if  multiply’ d  by  three, 

«  And  two  fev’nths  of  that  product  trebbl’d  be, 

«*  The  fquare-root  of  two  ninths  of  that  is  four : 

And  now  farewel - I’ll  never  fee  you  more. 

“  Your  fond  impertinence  has  caus’d  this  rage : 

«  ’Tis  clownilh  fure  to  afk  a  woman’s  age. 

So  you’re  delir’d  t’  afhft  him,  or  perchance 
The  fpark  muft  ftill  remain  in  ignorance. 

§>uef\on  16,  by  way  of  letter . 

London,  May  the  firft,  17  hundred  and  9. 

Dear  friend, 

I  make  bold  for  to  fend  you  a  line 

T’  inform  you  what  hapt  to  me  this  very  day : 

As  I  pafs’d  with  fome  friends  thro’  cheapfide,  in  our  way 
We  were  viewing  Bow-fteeple,  fays  a  fpark  that  flood  by, 
Can  you  tell,  fir,  by  art,  how  many  feet  that  is  high  ? 

“  I’ll  lay  you  I  can,  fir,  a  piece  to  be  fpent : 
a  ’Tis  done,  quoth  the  fpark  :  I  reply’d, <e  I’m  content. 
We  laid  down  our  money.  The  fun  Ihining  plain, 

I  meafur’d  the  fhadow,  which  I  found  to  contain 
Two  hundred  fifty  three  feet,  half  a  quarter. 

And  the  clock  juft  ftruck  twelve  as  I  finifh’d  the  matter. 
Now  (good  fir)  inform  me,  how  high  is  the  fteeple  ? 

For  you  can’t  beat  it  into  my  head  with  a  beetle 

How  it  is  to  be  done  : - Were  the  v/ager  to  find,  Sir, 

A  pritty  plump  girl,  or  a  good  giafs  of  wine,  fir, 

I  think  I  could  do  it  as  well  as  the  beft ; 

But  thefe  crabbed  hard  numbers  I  ne’er  could  digeft. 

Fail  me  not  in  this  pinch,  fir,  whatever  you  do,  Y 

If  you  fhould,  my  dear  money  away  I  mall  throw : 
Befides,  all  my  friends,  fir,  will  laugh  at  me  too.  j 


©0 


Ladies’  Diaries. 


[ Tipper ] 


ini 


1711. 

Anfwers  to  the  geographical  paradoxes  pro ** 
pounded  in  the  lajl  years  diary . 

Solution  of  Paradox  1 

The  daces  lie  under  the  two  poles, 

Solution  of  Paradox  2 . 

The  places  muff  be  90  degrees  from  the  futi  when  he  is  in  or 
near  the  tropicks.  Thus,  if  the  fun  is  in  the  tropick  of  ca¬ 
pricorn,  theplaces  then  will  be  under  the  artic-circle,  or  rather 
15  minutes  (being  the  femediameter  of  the  fun)  more  north, 
for  then  it  is  day,  becaufe  the  fun  is  below  the  horizon  :  nor 
is  it  night,  becaufe  by  the  refraflion  of  the  atmofphere  the  fun 
to  the  inhabitants  of  that  place  will  feem  to  be  really  rifen. 
The  reafon  of  fuch  refra&ion  I  gave  you  in  my  diary  of  1709. 

Solution  of  Paradox  3  and  4. 

Is  the  center  of  the  earth. 

Solution  of  Paradox  5. 

By  Mr  Robert  Wilfon,  to  this  effed,  viz.  Divers  geogra¬ 
phers  begin  their  fxrft  meridians  at  divers  places.  Thus 
Ptolemy  at  Cape  Verd,  (formerly  one  of  the  fortunate  illands.) 
Mercator,  at  St  Michael’s  in  the  Azores.  Blaew,  at  Teneriff 
in  the  canary-idands,  &c.  Now  if  you  take  (under  the  fame 
lat.)  3  places  (luppofe  10  degrees)  from  each  of  thefe  firft 
meridians,  they  agree  all  in  lat.  and  alfo  in  long,  from  thofe 
3  refpedive  places,  and  yet  lie  under  3  different  meridians, 
in  refped  of  the  globe. 

Solution  of  Paradox  6. 

_  Mrs.  Lydia  Fiftter  anfwers  it  thus  :  if  one  of  the  children 
fails  diredly  eaft,  and  the  ether  diredly  weft,  when  they  en- 
eompofs  the  globe  of  the  earth  once  (which  is  now  eafily  done 
in  a  year)  there  will  be  two  days  difference  in  their  age.  And 
in  40  years  thus  failing,  the  one  would  be  80  days  older  than 
the  other. 

Mr  Mark  Moyle  anfwers  it  thus:  fuppofe  the  one  lives 
within  the  artick  Circle  (where  no  day  exceeds  24  hours) 
and  the  other  goes  and  lives  in  the  parallel  of  lat.  (fuppofe 
of  73)  deg.  20  min.  where  the  day  is  3  months  long,  and 
then  returns,  and  both  die  ;  the  one  will  be  three  months 

older  than  the  other - Thefe  were  anfwer’d  alfo  by  Mr 

Leadbetter,  Mr.  John  Senhoufe,  Mr.  Will*  Davenport. 
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Qv  estions  answered. 

Solutions  to  the  loft  years  quejlions . 

*  I.  Quejlion  n.  answered  by  Mr.  Tho.  Gofling. 

The  anfwer  will  be,  as  fure  as  you’re  alive, 

Of  half  crowns  nine  hundred  ninety  and  five. 

Of  (hillings  two  hundred  fifty  and  nine. 

Of  fixpences  fev’n  fcore  and  ten  (very  fine:) 

Which  added  together,  the  whole  comes  from  thence 
To  one  hundred  forty  one  pounds,  eighteen  pence, 
i.  e.  995  half  crowns,  259  millings,  150  fixpences,  in  all 
141 1.  is.  6d. 


f  II.  Quejlion  12.  anfwered  by  Mr.  John  Bofwel. 

To  pay  the  debt  as  you  propofe, 

There  are  no  other  way  than  thofe 
Which  here  below  doth  plain  appear, 

In  number  fev’n  and  twenty  are. 

Guineas — 32.  66.  100.  134,  &c.  by  adding  always  34. 
Lewidores' —  1136.  1093.  1050.  1007,  &c.  by  itubitr.  always  43 
will  give  27  anfwers,  each  two  furns  making  1000I. 

*  Queftion 


*  I.  <*U  E  S  T  I  on  11.  folved. 

The  meaning  of  this  queftion  is  that  the  fum  of  the  (hillings  and 
fixpences  is  409,  the  fum  of  the  (hillings  and  half-crowns  is  1254, 
and  the  fum  of  the  fixpences  and  half-crowns  1145;  to  find  the 
number  of  each.  That  is,  having  given  the  fums  of  every  two  of 
three  numbers,  to  find  the  numbers. 

Put  x  —  the  number  of  fixpences,  y  rr  the  (hillings,  and  z  zzz 
the  half-crowns.  Then,  by  the  queftion,  x  y  ™  409,  y  4-  z, 
“  1x54,  and  x  z  —  1145-  The  fum  of  the  firft  and  third,  is 
a  x  4-  y  +  *  =  1  554,  from  which  taking  the  fecond,  we  have 
xx"  300;  hence  x  =  150 ,  y  —  409  —  x  =  and  z  z=. 

1145  —  x  —  995-  And  the  fum  of  thefe  all  together  amounts  to 
*41  /•  1  s.  6  d. 


f  II.  Qjj  e  s  t  1  o  n  ix.  folved. 

Put  x  for  the  number  of  guineas,  andy  for  that  of  the  louis-d’prs. 
Then  will  43  x  4-  34.7  he  —  (1000  x  40  r=)  40000  ;  hence  y  — ’ 
40000  -  43  X  _  /T_  9  X  -  16 

34 


(by  dividing)  1176  — ■  x 


confe- 


quently 
3  6  x 


9  x 


1 6 


VIZ. 


hence 


34 
■  6  4 


=  a  whole  number,  as  alfo  4  tiraos  the  fame, 


18  x 


3^ 


34 

X  ■"I*"  x 


i  7 

Mathem. 


1  7 

a  whole  number 
G 


(by  dividing)  x  - 
:  P  ;  then  x 


x  -f-  x 

4 - ; 

1  7 


1  7  JP 


This 
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*  III.  Quejlion  13.  atifiwered. 

That  lazy  drone,  who  fquander’d  away, 

Thirteen  days,  and  one  third,  in  deep  and  play. 

In  thirty  days  (for  all  he  nothing  got) 

Deferv’d  to  have  his  bones  broke,  for  an  idle  fot. 
i.  e.  He  work’d  16  days  8  hours,  and  play’d  13  days  4  hours. 

f  IV.  QueJUon  14.  anf<wered  by  Mr .  Nat.  Browne. 

If  you  be  difpos’d,  fir,  to  tether  your  horfe 
In  a  meadow  that’s  very  well  ftored  with  grafs. 

That  juft  he  may  graze  up  an  acre  of  ground, 

The  length  of  the  cord  may  hereunder  be  found, 
viz.  39  Yards.  2507375. 

ijl  V.  ^uejlion  15.  anjhvered  by  Mr.  John  Ford. 

Young  maids  eft  Ipeak  their  minds  with  words  fo  dark, 
That  leaves  a  doubtful  meaning  on  their Tpark ; 

Elfe  die  might  furely  without  words  fo  plenty, 

As  well  have  faid  her  age  was  eight  and  twenty. 

^uejliort 


,  . .  .  ....  —  40000  —  43  x 

This  written  for  it  m  the  expreiilon  y  rr - ,  gives  y 

rr  1179  —  zi %p  ;  confequently  p  ~  any  even  number  rr  (fuppofe) 
a  n  ;  then  y  rr  1 179  — *  43  w,  and  x  r=  34 «  — **  z  ;  where  n  is  any 
integer  number. 

Taking  fucceffively  the  numbers  1,  x,  3,  4,  &c.  for  n,  we  have 
X  ”  3a,  <56,  100,  134,  168,  zoz,  Z3<5,  Z70,  304,  &C. 

yrrii3<5,  1093,  1050,  1007,  964,  9zr,  878,  835,  79Z,  & c. 

*  III.  Question  13,  folved.  Since  the  two  products  of  each 
number  of  days  by  their  refpective  prices  are  equal  to  each  other, 
it  follows  that  the  faid  number  of  days  will  be  reciprocally  as  the 
prices ;  <but  the  prices  are  as  zo  to  16,  or  as  5  to  4,  whofe  l’um  is  9, 
and  the  whole  number  of  days  is  30;  whence  9  :  30  or  as  3  :  10 
f  5  :  i6j  days  worked. 

(_4  •  13-f  days  idled. 


■f  IV.  Question  14.  folved.  The  number  of  fquare  yards  in 

an  arce  being  4840,  and  a  circle  being  equal  to  3*141  59  &c.  drawn 

4840  ,  _ 

-  c  rr  the  Iquare 

3-14159  &c.  u 


into  the  fquare  of  the  radius  ;  therefore 


of  the  l-adius,  and  confequently  the  radius  itfelf  or  length  of  the 
chord  will  he  ./ - — 

^  3-14159  CNC. 


39*z5°7 3  yards. 


i  V.  Quest!  on  15.  folved.  Put  x  for  the  lady’s  age. 

by  the  quefiion,  M 3  x  X  -  X  3  X  -  =  ~  =  4 

7  9  >  &  3 


3  __  i<5  X  7 


Then, 

hence 


4 
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*  Shi  eft  ion  16.  being  the  Prize  Quejlion,  anfwered  by  Mrs* 
Mary  Wright,  to  whom  I  prefented  the  12  diaries ,  accord 
//zg  /#  z//y  promife .  /  ay///  it  you  'ui  her  own  words  : 

May  1,  1709.  _  <  _  o  u  * 

Sun’s  longitude,  from  its  ingrefs  into  aries  — •  51  28  o 

Oblique  angle  of  the  ecliptick  and  equator  —  23  39  o 
Thence  the  declination  that  day  —  —  18  9  45 

Confequently  its  merid.  altitude  in lat.  5 1°  32* .  56  37  45 

The  complement  thereof  to  90  is  —  —  33  22  15 

Then  as  the  fine  of  the  angle  330.  22’.  13". 

To  the  bafe  253.  125  feet, 

So  is  the  fine  of  the  angle  56.  37.  45. 

To  the  perpendicular  384.  307  feet  the  height  of  the  fteeple. 

4d?  Note,  The  true  heighth  of  Bow  fleeple  is  225  feet, 
for  which  at  firll  I  had  proportioned  the  iength  of  the  fhadow, 
but  upon  fecond  thoughts  I  alter’d  it,  for  fear  fome,  who  had 
read  its  heighth  in  hiftory,  fnould  claim  the  reward,  without 
having  art  enough  to  inveftigate  it  by  trigonometry. 


The  anfwer  to  the  perfon  that  fsnt  the  16th  queJUon . 


Sir,  Yours  I  received,  and  finding  you  are 

A  pleafant  companion,  and  kind  to  the  fair, 

I  thought  myfelf  bound  to  afiifi:  you  in  this  ; 

When  to  London  I  come  you  won’t  take  it  amifs. 

If  I  give  you  the  trouble  to  (hew  me  your  Ikill 
In  choofing  a  bottle,  or  a  fair  one  that  will. 

Tofave  then  you  coin,  and  prevent  your  friends  laughter, 
Three  hundred  eighty  four  feet  and  a  quarter 
Is  the  height  of  the  fteeple,  within  a  fmall  matter. 

I  received  divers  other  anfwers  in  verfe,  from  divers  other 
perfons,  but  have  not  yet. room  to  repeat  them,, 


The 


*  VI.  Prize  Q_u  e  s  t  1  o  n  16,  folved* 

This  folution,  at  length,  will  be  thus  : 

The  fun’s  longitude  being  fuppofed  51 0  z8f ,  and  the  angle  made 
by  the  equator  and  ecliptic  Z30  19'  ;  by  right-angled  fpherical  tri¬ 
angles,  as  radius  :  fine  of  51°  28'  ::  fine  13°  z?  :  fine  180  9'  4 s'1 
the  declination  for  the  time;  to  which  adding  38®  z8'  the  com¬ 
plement  of  the  latitude,  there  refults  $<5°  37'  45"  for  the  meridian 
altitude  that  day.  Then,  by  right-angled  plane  triangles,  the 
height  of  the  fleeple  will  be  found  by  Mrs.  Wright’s  proportion 
above,  or  rather  thus,  as  radius  :  tang.  $6°  3?'  4 $"  :  384*31 

the  fleeple’ s  height. 


G* 
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The  eclipfe  s  of  this  year  1 7  1 1. 


Six  times  this  year  will  the  two  great  lights  of  heaven  be 
eclipfed,  namely  four  times  the  fun,  and  twice  the  moon. 

The  fir  ft  is  of  the  fun,  on  the  7  th  of  January,  3  quarters  of 
an  hour  after  9  at  night;  and,  tho’  invifible  to  us,  about  3  deg. 
eaftward  in  longitude  from  Coventry  (where  it  is  greateft) 
the  fun  will  fet  about  3.  digits  eclipfed,  on  the  fouth  fide  of  it. 

The  fecond  is  of  the  moon,  a  great  and  total  eclipfe  on 
33d  of  January,  near  noon,  and  fo  invifible  to  us;  but  will 
be  vifible  near  the  meridian  of  our  antipodes.  It  begins  at 
Coventry  at  27  min.  29  fee.  after  10  in  the  morning;  the  im- 
merfion  is  at  26  min.  30  fee.  after  11 ;  the  middle  at  13  mim, 
10  fee.  afternoon  ;  the  true  oppofition  at  14- min.  24  fee.  after¬ 
noon  ;  the  emerfion  at  59  min..  51  fee.  afternoon  :  the  end  at 
58  min.  52  fee.  after  1.  The  total  duration  3  hours  31  min.. 
23  fee.  digits  eclipfed  19  and  near  a  quarter. 

The  third  is  a  fmal'l  eclipfe  of  the  fun,  on  the  6th  of  Fe¬ 
bruary  at  1  ho.  n  min.  56  fee.  in  the  afternoon,  but  cannot 
be  feen  by  reafon  of  the  great  north  latitude  of  the  moon, 
except  under  the  article  circle,  where  it  is  moft  confpicuous, 
and  about.  78  deg.  weftward  in  long,  from  Coventry  ;  at  fun- 
rifinP',  the  fouth  limb  of  the  moon  will  touch  the  northern 
!imb°of  the  fun  a  little  more  than  a  quarter  of  a  digit,  or  the 
48th  part  of  the  fun’s  diameter,  and  therefore  will  hardly  be 
perceptible. 

The  fourth  will  be  an  eclipfe  of  the  fun,  on  wednefday  the 
4  th  of  july,  near  7  in  the  afternoon;  and,  if  the  air  be  clear, 
two  third  parts  of  the  fun’s  diameter  will  be  feen  to  be  dark¬ 
ened  on  the  north  fide.  h.  m.  s 

The  beginning  is  at  _  * — —  - - -  7  3  46*1 

The  vifible  conjunction  -  — —  7  53  516  m 

The  greateft  obfeuration  -  —  7  55  ’ 

The  end  — —  -  -  8  45  40-d 

The  duration  —  —  —  1  41  54 

The  digits  eclipfed  • —  —  —  8  35  40 


Moon’s  latitude  feen  at  the 


This  eclipfe,  where  grea¬ 
teft,  can  be  but  nine  digits 
and  an  half,  and  that  at 
fun-fetting  under  the  artick 
circle,  and  longitude  about 
48  deg.  eaft  from  us. 


The 
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The  fifth  is  a  total  eclipfe  of  the  moon  on  july  18,  at  near 
6  in  the  afternoon,  but  not  vifible  to  us,  becaule  the  eclipfe 
ends  10  min.  before  the  moon  rifes.  The  beginning  is  at  4  ho. 
6 min.  34 fee.  afternoon.  Immerfion  at  5I1.  7m.  37^  Middle 
at  5  b.  51m.  26  f.  True  oppofition  at  5  h.  53  m.  24  f.  Emer- 
fion  at  Gh.  35  m.  ijf.  The  end  at  7  h.  36m.  18 f.  Duration 
3  h.  29  m.  44  f.  Digits  eclipfed  17  and  an  half. 

The  laffc  is  of  the  fun  on  the  28th  of  December  at  9  h. 
39  m.  53  f.  in  the  morning,  but  by  reafon  of  the  moon’s  fouth 
lat.  augmented  by  her  fouth  parallax,  it  cannot  be  feen  by 
us,  altho’  the  fun  is  above  the  horizon,  but  will  be  both  total 

and  central  in  the  fouthern  parts  of  the  world. 

*  -  •'  ’  £  .... 

Tzvo  geographical  quejlions  propofed  againft 

next  year, 

tguejlion  1. 

In  what  degree  of  latitude 
Does  that  foft  female  dwell, 

Who  upon  certain  days  might  view, 

If  fhe  obferreth  well, 

The  morning  fun  on  th’  felf  fame  point 
Of  compafs  twice  to  be, 

Likewife  his  evening  azimuth 
Twice  in  the  fame  degree. 

Tell  me  fweet  englilh  ladies,  for  you  are; 

Than  her  more  charming  far,  and  far  more  fait. 

^uejiion  2. 

In  the  Atlantick  ocean  from  our  fhore 
Diltantfive  hundred  leagues,  or  little  more, 

Ides  the  canary  ides,  bleit  with  good  air, 

Sweet  whittling  birds,  rich  wines  beyond  compare. 

A  mountain,  the  world’s  wonder’s  fituate  there, 

One  of  the  higheft  in  this*  earthly  fphere  : 

By  us  ’tis  call’d  the  teneriffa’s  pike  ; 

Whofe  lofty  head  i’th’  atmofphere’s  fo  high, 

That  it  furmounts  all  groffer  clouds  o’th’  fky. 

Three  degrees  and  an  half,  you  may  it  ken. 

Or,  (what’s  the  fame)  two  hundred  miles  and  ten  ; 

For  the  refraction  angle,  you  may  make 
Allowance,  (what  is  thought  but  meet  to  take  ;) 

Thirty  five  minutes  jult,  of  a  degree. 

Now  I  demand  what  heighth  the  pike  mu  ft  be  l 
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New  Arithmetical  Quejlions. 

I.  bOhieJlion  17. 

1  happen’d  one  ev’ning  with  a  tinker  to  fit, 

Whofe  tongue  ran  a  great  deal  too  faft  for  his  wit  r. 
He  talk’d  of  his  art  with  abundance  of  mettle  ; 

So  I  alk’d  him  to  make  me  a  flat-bottom  kettle. 

That  the  top  and  the  bottom  diameters  be 
In  juft  fuch  proportion  as  five  is  to  three  : 

Twelve  inches  the  depth  I  would  have,  and  no  more,. 
And  to  hold  in  ale  gallons  feven  lefs  than  a  fcore. 

He  promis’d  to  do’t,  and  to  work  he  ftrait  went ; 

But  when  he  had  done  it,  he  found  it  too  fcant. 

He  alter’d  it  then,  and  too. big  he  had  made  it, 

And  when  it  held  right,  the  diameters  fail'd  it : 

So  that  making’t  fo  often,  too  big,  or  too  little, 

The  tinker  at  laft  had  quite  fpoiled  the  kettle : 

Yet  he  vows  he  will  bring  his  faid  purpofe  to  pafs,. 

Or  he’ll  utterly  fpoil  ev’ry  ounce  of  his  brafs. 

To  prevent  him  from  ruin,  1  pray  help  him  out, 

The  diameter’s  length  elfe  he’ll  never  find  out. 

II.  Quejlion  18,  by  Mrs.  Lydia  Fifher.. 

What  two  fums  are  thofe,  can  any  fuppofe. 

If  added  together  they  muft 

Make  twelve-pence,  be  fure,  and  nine  halfpence  mare, 
(Or  lixteen-pence-halfpenny  juft?) 

"'’■it  if  by  divifion  you  make  a  decifion, 

And  the  greater  by  th’  lefier  divide  ; 

In  the  quotient  will  reft  fev’n  and  twenty  pence  juft 
Come,  ladies,  this  riddle  decide. 

And  to  find  out  thefe  numbers  without  any  blunders,' 
Pray  tell  me  what  courfe  you  will  take: 

And  if  you  can  do  it,  and  to  the  world  fhew  it, 

Amends,  when  I  meet  you,  I’ll  make. 

III.  Qiieftion  19., 

Pray  try  your  fkill  two  numbers  for  to  find, 

Whofe  fum*  when  added,  will  be  juft  one  fev’nth;  (f) 
And  if  together  they  be  multiply’d, 

Their  produdl’s  four  eight  hundred  forty  fev’nths. 
Fractions  are  called  numbers  here,  you  fee. 

And  your  true  anfwer  will  two  ft  aft  ions  be. 


IV.  §hief- 
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IV.  Quejlion  20,  by  Mr.  William  Hawney.. 

A  famous  general  having  ferv’d  his  king 
Long  time  in  wars,  and  had  victorious  been  ; 

For  which  his  fervice  (with  a  pleafant  fmile) 

Aflc’d  of  his  king  one  farthing  for  each  file 
Of  ten  men  in  a  file,  which  he  could  then 
Make  with  a  body  oF'on'e  hundred  men. 

The  kingconfidering  his  brave  actions  pafiy 
And  feeming  modefty  of  his  requeft. 

Gave  his  confent : - To  what  will  it  amount. 

In  fterling  money  ?  Take  your  pen  and  count. 

V.  Quejlion  -21.  by  Mr.  Gideon  Cohen, 

A  gentleman,  as  he  did  ride,. 

Near  to  a  pleafant  common  fide. 

Some  fhepherdeffes  chanc’d  to  meet,. 

D  riving  their  flocks,,  whom  he  did  green 
God  fpeed  you  well ;  and  insfy  you  be 
As  happy  as  you’re  fair,  (quoth  he  :) 

Profper  your  flocks,  and  may  they  thrive. 

.  Tell  me  how  many  fheep  you  drive? 

One  of  the  damfels  {freight  reply’d,  / 

Sir,  you-  fell  foon  be  fatisfy’d,  > 

For  if  the  flock  we  fliould  divide  j. 

Among  us  equally,  each  fnare 
Is  twice  the  number  we  maids  are: 

But  if  for  one  of  us  you  do 

Count  one  fheep,  for  the  next  count  two,. 

For  the  third  four,  for  the  fourth  eight,. 

So  doubling  at  each  maid  aright. 

At  the  lad  maid  the  fum  would  be 
As  many  as  the  fheep  you  fee.. 

bshiejl.  22.  by  Mr.  Amos  Fife 

From  Bifcay  we  fail’d  with  a  very  fair  gale. 

Our  courfe  was  full  north,  and  we  fpread  ev’ry  fail  ;• 
For  the  weather  was  curious,  unclouded  the  fun, 

And  for  feveral  days  we  with  pleafhre  did  run. 

But  the  wind  coming  crofs,  we  concluded  it  belt 
To  alter  our  courfe;  fo  wre  fleered  full  weft, 

Till  our  diff’rence  o’  longitude  was  one  degree  more 
Than  the  latitude’s  difference  we  had  failed  before. 

Now,  pray  fir,  refolve  me  how  far  we  have  run. 
And  how  far  ’tis  from  Bifcay  from  whence  we  begum 
All  the  help  I  can  give  you  tow’rds  finding  it  out, 

Is,  that  the  neareft  diftancc  when  we  tack’t  about, 


To 
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To  a  freight  line,  if  drawn  from  the  place  where  we  be  ^ 
To  Bifcay,  (accounting  60  miles  a  degree)  > 

Is  fev’n  fcore  and  ten  miles,  as  fure  as  can  be.  j 

The  Prize  Ahiefion  for  1711,  that  whoever  firji  anfwers 
jhall  have  a  dozen  diaries . 

When  tir’d  with  bus’nefs,  or  perplex’d  with  care, 

Or  minded  am  to  breathe  in  fragrant  air, 

J  to  my  lonefome  garden  ftrait  retire, 

To  foothe  thofe  cares,  and  nature’s  works  admire. 

Here  rows  of  charming  greens  delight  the  eye, 

And  here  a  chryftal  ftream  glides  gently  by : 

There  lovely  fiow’rs  adorn  their  earthy  bed, 

Blended  with  curious  dyes  of  white  and  red; 

But  when  one  lovelier  than  the  reft  I  find, 

It  brings  the  charming  fex  into  my  mind. 

For  of  all  beauties  in  the  world  we  know, 

A  beauteous  woman  does  the  reft  out-do. 

Within  this  place  I  have  two  lofty  firs. 

Which  above  all  my  trees  my  mind  prefers. 

Upright,  and  ftreight,  and  taper  to  the  top, 

On  each  of  which  a  gilded  ball  I’ve  put. 

Between  each  tree,  when  meafur’d  on  the  ground, 

In  a  ftreight  line,  juft  fix-fcore  feet  I’ve  found. 

The  higher  tree  one  hundred  feet  contain, 

Four-fcore  the  lower  (both  Hand  on  a  plain.) 

Between  my  trees  a  fountain  I  would  place, 

(The  better  ftill  my  garden  for  to  grace) 

But  lb,  that  from  the  ball  o’thT  top  each  tree 
Should  to  my  fount  of  equal  diftance  be. 

And  from  this  fount  a  walk  I  would  have  made. 

And  with  fuch  nicety  of  art  be  laid, 

That  as  along  the  fame  I  near  or  far  do  move, 

I’d  equal  diftant  be  from  each  o’th’  balls  above. 

At  this  walk’s  end  a  houfe  of  pleafure  I 
Would  have  fo  plac’d  by  art,  that  when  I  lie 
Upon  my  couch,  to  meditate,  or  read, 

Or  jfometimes  deep  to  eafe  my  aking  head, 

From  ball  to  ball,  and  from  each  ball  to  me, 

May  equal  diftance  from  each  other  be. 

Come,  artifts,  now  revolve  within  your  mind 
How  thefe  things  muft  be  done;  and  then  to  find 
How  far  my  houfe  of  pleafure  plac’d  muft  be 
From  th’  fount,  and  from  the  bottom  of  each  tree? 

This  queftion,  and  queft.  1 7.  of  the  tinker,  &c.  of  this 
diary :  alfo  the  queftions  laft  year  of  the  Lady’s  Age ,  and 
of  Bow  Steeple ,  are  good  patterns  how  an  arithmetical  quef- 
7  -  tioa 
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tion  fhould  be  compofed:  namely,  to  cloathe  it  With  fueh 
delightful  circumftances,  as  Ihould  egg  us  on  to  the  faking 
the  molt  ufeful  part.  To  heighten  delight,  whet  the  ima¬ 
gination,  and  fharpen  invention  all  at  once,  to  enlarge 
the  capacity  of  the  mind,  and  raife  ourpleafure  to  the  "high-eft 
pitch  it  is  capable  of ;  and  I  hope  the  poetical  artift  will  in 
time  to  come  fend  me  fome  fuch  quellions  as  thefe. 


1712. 

Anfivers  to  the  Geographical  Paradoxes  pro¬ 
pounded  in  the  lajl  year  's  diary . 

Paradox  1,  answered  by  Mr .  Hutchinfon* 

Between  the  tropicks  and  the  line, 

That  female  I  can  fhew. 

That  twice  the  fun  on  the  fame  point, 

Fth’  morn,  and  ev’n,  may  view. 

And  tho’  our  englifh  ladies  charms 
Excel  her  far  by  day. 

In  fdent  Nox’s  foft  embrace 
She’s  no  lefs  charms  than  they. 

*  Paradox  2,  explained  by  Mr.  Nat.  Brown. 

That  famous  mountain  Teneriff  you  call, 

Whofe  towring  pike  o’er-looks  this  earthly  bail. 

Four  miles  and  quarter  is,  and  fomething  higher; 

A  height  prodigious  that  all  men  admire.  (4*281) 

Solutions 


*  The  folution  of  this  paradox  is  only  an  eafy  example  in  plane 
trigonometry,  in  which  the  radius  of  the  earth  is  one  leg  of  a  right- 
angled  triangle,  the  lum  of  the  faid  radius  and  height  of  the  moun¬ 
tain  is  the  hypothenufe,  and  the  angle  included  by  them  is  equal  to 
the  degrees  in  the  arc  of  the  vifible  diftance.  Now  taking  the  re- 
fratSbion  35'  from  30  30'  leaves  55'  for  the  faid  angle,  and 

21600  -f-  1  x  3'i4i59  &c.  “  3437‘747  is  the  earth’s  radius  in  geo¬ 
graphical  miles;  then  as  the  cof.  of  zQ  55'  :  rad.  or  fine  of  90°  : : 
3437-747  :  3442-206;  from  which  taking  3437*747,  we  obtain  4*459- 
miles  for  the  mountain’s  height ;  which  is  a  little  different  from  tli® 
anfwer  above  given. 
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Solutions  to  the  lajl  years  ^uejlions. 

I.  Quejlion  17,  answered  by  Mr,  Rich.  Parker.* 

¥ 

Before  the  laft  chriftmas  there  came  to  my  houfe, 

A  jolly  fine  tinker,  who  feem’d  very  choufe; 

I  alkt  him,  If  (tore  of  good  work  he  had  got: 

He  reply’d,  that  he  had ;  but  that  he  like  a  fot. 
Undertook  t’other  day  for  a  critical  afs, 

“  To  make  him  a  fiat-bottom’d  kettle  of  brafs, 

“  Whofe  widenefs  at  top  and  at  bottom  fhould  be 
“  In  the  fame  proportion  as  five  is  to  three, 

“  The  depth  it  fhould  juftly  twelve  inches  contain, 

“  And  that  it  fhould  hold  in  ale  gallons  thirteen. 

That  he  try’d  many  ways  for  to  bring  it  about. 

And  yet  after  all  he  could  make  nothing  out : 

Which  at  length  it  had  made  him  fo  wondrous  poor, 
That  work  for  a  tinker  he  crys  at  each  door ; 

Who  had  brafs,  and  had  money  enough  juft  before. 

The  tinker’s  fad  ftory  did  make  my  heart  ake. 

So  I  gave  him  the  meafure  each  widenefs  would  take, 
(As  hereunder  you’ll  find)  for  his  kettle  to  make. 

With  a  great  deal  of  joy  then  away  went  my  friend, 
Crying,  Have  ye  any  work  for  a  tinker  to  mend? 

Any  boles,  any  bellows,  any  pots  made  of  mettle  ; 

But  he  ne’er  could  endure  for  to  hear  of  a  kettle.. 
Lefler  diameter  14*6390238. 

Greater  diameter  24*398373. 


The  ingenious  Mrs.  Barbara  Sid-way,  in  anfwer  to  this 
quSftien,  propofeth  another  very  pretty  one  at  the  fame 
time. 


Well,  bonny  brave  tinker,  to  fave  thee  from  ruin,. 

The  kind  britifh  laftes  are  aftive  and  doings 
Bccaufe  that  thou  art  a  brave  fellow  of  mettle, 

Take  here  the  diameters  both  of  thy  kettle ; 

One’s  twenty-four  inches,  four-tenths,  very  near, 
T’other  fourteen,  and  fixty-four  cents  doth  appear. 

Quejlion 


*  I.  Qjj  e  s  t  r  o  n  17.  fohed. 

Putting  5  2  and  3  2  for  the  top  and  bottom  diameters,  by  page 
525  Menfuration,  Ave  fhall  have  (3  X  6422  +  422  or)  1 96  zz 

X  u  X  *000x3209  rr  1  3  :  hence  z  —  .  / - — - - 

V  1 96  x  ix  x  *000x3x09 

rzz  4*880057;  confequt  ntly  3  z  ~  14*64017 1,  and  S  2  ~  z4'4CC!*8s, 

the  two  diameters  require  i. 
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*  Queftion  to  the  tinker^  or  his  friend . 

But  now  if  it  was  to  hold  as  much  again, 

And  carefully  lengthened  at  its  biggeft  end, 

(The  whole  being  a  fruftum  cone)  I  would  fain  know 
How  much  is  the  depth  of  that  aaded  below? 

f  II.  QueJUon  1 8.  anfwered. 

The  firft  of  your  numbers,  without  any  blunders 
I  find  to  be  one  that  is  mixt, 

Fifteen  the  whole  part,  according  to  art, 

And  juft  fifty  one — fifty  fixths.  (i s{i) 

Then,  dear  madam  Fifher,  for  I  do  not  mifs  here. 
Denominate  feven  times  eight ;  (jj) 

Thrice  eleven  of  thefe,  you  may  take  if  you  pleafe, 

So  your  queftion  is  anfwer’d  compleat. 

Queftion 


*  Anfxuer  to  the  queftion  to  the  tinker ,  or  his  friend. 

If  j ‘a  and  3  a  be  the  diameters  of  the  firft  or  given  fruft- m,  whofe 
i.  altitude  is  n,  and  z  the  altitude  of  the  fruftum  to  be  added: 

Then,  by  fimilar  triangles,  &c.  \z  +  5  a  ~  the  greater  diameter 
1  of  the  part  added;  and  fince  the  two  contents  are  equal,  we  fhall 

I  have  i a  2  4"  5  4“  \  0  z  -j-  5  X  5  a  a2  X  z  zz 

t  15  a  a  +  1  $  a  a  +  9  a  a  X  n,  or  i  z  f  +  i2  +  S  Xj+iSXz 
r  49  X  n  =  588,  or  z3  -h  90Z2  4-  Z700Z  “  zxi68.  Hence 
z  zz  6* *3847619  =  the  height  of  the  part  to  be  added. 

f  II.  Qv  ESTI  on  18 .  folved. 

Put  z  for  the  lefs  number  :  then,  by  the  queftion,  either  i6| —  z 
i  or  z7  z  will  exprefs  the  greater:  hence  17  z  =  16^ —  z,  or  z8z  = 

11;  then  z=  -  =  the  lefs  number,  and  confequently  i6|  —  1| 

;  zz  1 5^  “  the  greater. 

Otherwise. 

Let  x  zz  the  lefs  number;  then  27  x  —  the  greater,  and  zBx  zz: 

j  zz:  —  ;  hence  the  reft  will  be  as  above. 

* 

Otherwise. 

Since,  as  above,  the  numbers  are  in  proportion  as  z7  to  1,  and 

(  1  :  —  zz  the  lefs  number, 

their  fuxn  zz  1 6|-  :  hence  as  zS  :  i6f  ::  <  $6 

'  vz7  ;  1  sj^  zz  the  greater, 
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*  III.  QueJUon  19,  anjkvered  by  J.  R.  S. 

Thefe  fractions  I  have  fet  down  below. 

The  anfwer  to  your  nineteenth  queftion  (how. 

_L  J_ 

11  77 

f  IV.  dbhirfcion  20,  anjkvered  by  Mrs.  Sidway. 

Great  heroes  deeds  no  poets  lines  expreft, 

Nor  worthy  addons  recompens’d  in  verfe ;  n 

Numbers  alone  their  merits  mud  recount. 

See  here  below  how  vaft  the  fums  amount. 


9i  v/  9  ft  v  93  w  94  v  9:?  v  90  v  9/ 


X  —  X 
1  2 


X 


X  — r  X 
6  7 


X  2^  X  —  X 


too 


10 


~  173 10309456440 farth.  rr  18031572350/.  9/.  2 d. 


V.  dehiejl.  21,  anjvsered  by  Mr.  Alexander  Weedon. 

Oh  happy  man  !  what  charms  did  you  invite, 

When  fuch  a  knot  of  fair  ones  came  in  fight; 

It  mu  ft  enlarge  and  elevate  your  foul, 

And  make  it  boundlefs  too  without  controul. 

To  fee  their  lovely  looks,  their  charming  mein, 

Their  modeft  blufhes,  as  they  grac’d  the  green  ; 

Their  fhape  fo  ravifhing,  that  Cupid's  dart 

You  needs  muftfeel  quite  through  and  through  your  heart. 

When 


III.  Qjj  e  s  t  1  o  n  19.  Jolved. 


Let  - — z  and  —  —  z  exprefs  the  two  numbers  ;  then 
14  14 


-  ■  +  z  X  - 

14  14 


z  zz  ~~ ;  hence  2  ~ 


196 


847 


—  “  the 
1 1 


hj  __  ——  ~  -L_  ;  confequently  —  -U  -L_ 

1 96  847  154  J  14  154 

greater  number,  and - —  —  ~  “  the  lefs  number.. 

b  14  77 


f  IV.  QUEST!  on  2,0.  folved. 

100 


The  number  of  variations  of  10  in  100  are 

92 


.  99  98 

X  --  X  ~  X 

10  9  8 


^  Y  96  V  9J  V  94  V  9^  S/  91  sy  91 

7  x  d  7  ~  1 7310309456440  „ 

the  number  of  farthings  ~  1863 15  7>35o  1. 9  s.  u/,  ~  the  fum  de 
manded. 
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When  eight  fair  fhepherdeflcs  to  your  view,  (8  maids ) 

Were  altogether  met  beholding  you. 

Who  came  to  feed  their  harmlefs  flocks  of  lheep, 

Which  daily  they  did  on  the  common  keep ; 

The  number  juft  one  hundred  twenty  eight,  \iz%Jheep) 
On  which  they  did  fo  diligently  wait. 

Which  numbers  both  do  very  well  agree  : 

The  queftion’s  folv’d  as  plainly  yon  may  fee.* 

Mrs,  Barbara  Sidway,  to  Mr.  Gideon  Crofier,  the propofn  - 

Thefheep  were  one  hundred  twenty  eight. 

The  virgins,  twice  four,  and  a  glorious  fight. 

But  honeft:  mafter  Gideon  Crojter , 

Upon  my  word  you  fent  a  pofer : 

Had  not  the  number  eafy  been.  Sir, 

You  might  have  whiftled  for  ananfwer. 

For  do  but  in  your  mind  revolve, 

Queftions  fuch  as  this  to  folve. 

This  fame  equation  muft  reduce. 

As  underneath  you  may  perufe. 

Where  (a)  the  vowel,  is  unknown,  Sir, 

Reduce  it,  and  call  me  your  own,  Sir. 

ra  zz  rdaa .  Or,  rfl_1  zz  daa . 

►  ■' 

VI.  Quejlron  22,  an  fuse  red  by  the  fame . 

Sail’d  north - - —  188*256  miles 

Sail’d  weft - 248*256 

Diftance  run - — - - -  436*512 

From  Bifcayto  the  fhip’s  place  311*555 

Suppoie 


*  V.  Qjj  e  s  t  1  o  n  ai.  folved. 

If  z  be  put  to  denote  the  number  of  maids;  then,  by  the  queftion, 
s  zy,xzzzxzz  will  denote  the  number  of  the  fheep,  and  a zz 

zz  zz~* l ;  hence,  multiplying  by  a,  we  have  422  2=  a"  ;  and,  by 

3  extradling  the  root,  a  2  rr  a^z  :  From  this  equation,  by  trials,  we 
3  eaflly  find  2  22:  8  =z  the  number  of  maids 5  and  then  1  zz  zz  ia8 

I  the  number  of  fheep. 

When  the  quantity  of  2  i-s  an  integer  number,  it  is  beft  found  by 
tJ  trials  as  above.  But  if  it  be  fome  infinite  decimal,  put  the  above 
>3  -equation  into  logarithms,  and  we  have  |zx  log.  a  ~  log.  a  +  log. 
s  z,  or  -1505152  —  Z  zz  *301030,  putting  Z  zz  log.  of  2;  then 
rl  find  the  value  of  2  by  double  pofltion  or  the  method  of  trial-and- 
1  terror. 


Mathem. 


H 
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Suppofe  it  plain  failing,  the  anfwer  you  fee. 

But  if  by  Mercator,  pray,  what  would  it  be  ? 

That  handfome  tarpawlin  I  almoft  durft  wed, 

That  has  the  true  method  thereof  in  his  head.# 

Anfwer  to  the  Prize  ^uefion,  ‘which  nvas  firjl  anfwered 
by  Mr.  Henry  Beighton,  and  foon  after  by  Mrs.  Anna 
Wright,  Mr.  Ford,  Salt-oficer  of  Middlewicb ,  and  di¬ 
vers  others. 

1  lately  heard  your  curious  garden  nam’d. 

For  its  exa&nefs  all  o’er  England  fam’d : 

Your 


*  VI.  QjJ  e  s  t  1  o  n  Joined. 

From  the  right  angle  B  let  fall  the  perpen-  £ 
dicular  B  D  :  If  A  B  reprefent  the  diftance 
failed  north,  and  BC  the  diftance  weft  ;  then 
will  AC  reprefent  the  diftance  between  Bifcay 
and  the  place  arrived  at,  and  BD  150  miles. 

Now  by  right-angled  triangles  we  have 

AC 1  =  CB*  +  BA*, 
and  %AC  X  BD  =  zCB  X  BA\ 
hence,  fubtra&ing  the  fecond  equation  from  the  firft,  we  have 
AC*  —  XAC  X  BD  =  CB  —  zCB  X  BA  +  A  B*  = 

CB  —  BA)1,  and  AC  =  BD  +  VBD*  4-  C  B~d—B  A*  = 

sso-f-y'^o2'  +  6©2  =  150  +  3°  \f*9  —  3  *  I*J  54944*14  = 

the  diftance  from  Biftay. 

And,  by  adding  the  fecond  equation  to  the  firft,  we  have 
AC*  +  iAC  X  BD  —  CB *  +  xCB  X  BA  +  AB*  = 

CB  +  B  A'  1 ,  and  CB  -f~  B  A  =  V  AC  +  zBD  X  AC  zzz 

^611-5549  & c  x  3”*S549  &cT  =r  436-50081  =  the  whole  dif¬ 
tance  run. 

Alfo,  by  adding  and  fubtradting  the  difference  and  fum,  we 
have  CB  and  BA—  ii? A<^_±6o  _  and  i88.1J04i.  I 

The  Co  nstr  cj  cti  on  is  evident  from  the  above  procefs,  viz. 

Make  AC  =  (BD  +  V~BD .  +  (.■  8  —  BA*  -)  thc  rum  of  . 
B  D  and  the  hypothenufe  of  a  right-angled  triangle  whofe  two  Ws 
are  BD  and  CB  —  BA:  then  the  fum  of  the  legs  (C B  +  B  A) 

being  equal  to  ( \/ AC~+fTD  X  A  C)  the  mean  proportional 
between  AC  and  AC  -f-  z  BD,  the  legs  CB,  BA  themfelves  will  ’ 
be  ~  the  half  fum  and  difference  of  CB  — BA  and  the  faid  mean 
/  proportional. 
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No.  9.  Qjj  e  st -ions  Answered. 

Your  lofty  firs,  fo  freight,  fo  fmootb,  fo  tall, 

Each  of  them  crowned  with  a  golden  ball : 

One  eighty  foot,  yet  twenty  foot  out-done, 

By  his  tall  fellow,  towring  tow’rds  the  fun. 

Between  your  trees  js  plac’d  a  fountain  clear, 

Nearer  which  ball,  no  mortal  can  declare, - 
A  pleafure  houfe  is  plac’d  with  fuch  nice  art, 

That  with  the  balls  three  equal  lengths  impart. 

And  if  from  thence  you  ’walk  to  th’  fountain  clear, 

You  to  each  ball  at  equal  didance  are : 

The  difiance  then  betwixt  each  ball  in  meafure, 

Alfo  betwixt  each  ball  and  th’  houfe  of  pleafure, 
Likewife  from  th’  houfe  and  bottom  of  each  firr. 

And  from  the  houfe  unto  the  fountain  clear, 

And  from  the  fount  to  th’  bottom  of  each  tree, 

The  lines  below,  I  hope,  will  let  you  fee. 

From  ball  to  ball  —  —  —  121  65525 

From  each  ball  to  the  pleafure  houfe  121  65525 
From  the  lower  tree  bottom  to  the  houfe  91  65151: 
From  the  taller  tree  bottom  to  the  houfe  69  28203 
From  the  houfe  to  the  fountain  —  52  67827 

From  the  lower  tree  bottom  to  the  fount  75 
#  From  the  higher  tree  bottom  to  the  fount  45 

’  1  The 


*  The  Prize  Qjj  e  s 

Let  AD  be  the  one  tree,  and  B  C  the 
other.  DraAv  C  D  the  difiance  of  the  two 
balls.  On  the  middle  of  which  and  per¬ 
pendicular  to  it  draw  G  E ,  and  E  will  be 
the  fountain.  For  then  D  E  will  be  “ 

E  C  by  Eucl.  I.  4* 

Alfo  the  required  path,  at  the  end  of 
which  hands  the  pleafure  houfe,  will  be 
a  right  line  EH  perpendicular  to  A  B ,  and 
~  one  leg  of  a  right-angled  triangle  whofe 
other  leg  is  EA ,  and  its  hypothenufe 
AH  —  the  bafe  of  another  right-angled  triangle  ADH  whofe  per¬ 
pendicular  is  A  D  and  hypothenufe  D  H  —  DC. - For,  becaufe 

of  the  path’s  continual  equal  diftances  from  the  balls,  it  will  be  the 
interfedlion  of  the  horizontal  plane  and  another  plane  perpendicular 
both  to  the  line  D  C  and  the  vertical  plane  A  BC  D,  and  this  inter- 
feClion  is  perpendicular  to  A  B  by  Eucl.  XI.  19. 

The  Calculation.  Since  (ED*  —)  DA *  +  A E*  — 
(ECz  —)  C  Bl  +  B  Ex  >  therefore,  by  equal  fubtraiElion, 

B  Cz  —  D  Az  zz  A E%  E Bz  —  AB  X  H E  *•—  EB  ;  and 

H  2  hence 


( 


T  I  O  N  ♦ 
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The  fame  anfwered  by  Mr,  Edward  Walker. 

In  your  fair  garden  garnifhed  with  flowers. 

Circled  with  chryftal  dreams,  and  charming  bolvers. 
Your  pleafure  houfe  from  the  clear  fount  muff  Hand 
Fifty  two  feet,  with  fome  odd  parts  behind, 

And  from  the  bottom  of  the  greateft  tree,  "1 

Sixty  nine,  more  by  an  half  muff  be;  > 

And  for  the  reft,  you  here  above  may  fee.  3 

The  eclipfes  of  this  year  1712. 

There  will  be  four  eclipfes  this  year.  The  firff  is  a  Email 
but  vifible  eclipfe  of  the  moon,  on  January  the  lath ;  it  begins 
at  x  minute  after  7  at  night,  the  middle  is  at  52  minutes  after 
7,  the  end  at  43  minutes  after  8 ;  the  whole  duration  is  1  hour 
and  4a  minutes,  and  will  be  about  two  digits  and  an  half  e- 
elipfed  on  the  north  lide.#  The  fecond  eclipfe  is  of  the  fun, 
on  the  azd  of  june,  at  10  at  night,  and  therefore  cannot  be 
feem  The  third  is  of  the  moon*  the  8th  of  July,  at  8  in  the 

morning. 


hence  AE  —  EB  = 


BC*—DA*  1 00  *  — •  80  £ 


Confequently  AE  and  EB  zz 
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and  45,  the  didances  of  the  fountain  from  the  bottoms  of  the  tw<3 

trees.  And  D E  zz  EC  zz  \/CB*  4-  BE*  1 II.  sr  y'loo2  +  451  ~ 
5^/481  —  iop’6s8s6ops>  the  diflance  of  each  ball  from  the  foun- 

tain.  AlfoDHzzHCzzGDzz^DF^FC1  =z  4/ no*  +  xo* 
ZZ  zo\/37  —  ixr6$$x$o6.  Hence  BH  zz  H C%  —  CBZ  zz 
Vao*  x  37  —  100*  —  z.0^12  =£.  69°-z8aq3Z3  zz  the  diflance 
of  the  pleafure  houfe  from  the  foot  of  the  taller  tree.  AH  zz 

a^HD *  —  'D  A*  ZZ  \hzoz  x  37 —  80*  =  zoy/xr  =pi^5i5i38P5 
—  the  didance  of  the  fame  from  the  lower  tree.  And  EH  zz 


VH  B%  —  B  E1  ZZ  \f  z  o2  X  iz~452  “  5^/111  ZZL  Sz’6t8i68^S 
—  the  length  of  the  walk,  or  the  didance  of  the  pleafure  houfe 
from  the  fountain. 


*  This  eclipfe  [January  iz]  was  obferved  as  follows  ; 

I.  At  Greenwich  by  Mr.  FlamJIeed. 

He  fays  the  middle  of  the  eclipfe  was  at  7  h.  40  m.  5  os.  by  the 
dock,  or  7h.  34m.  correct;  time.  At  which  time  the  chord  of  the 
eclipfed  part  of  the  moon  was  24-  30  :  hut  the  greated  defect  oa 
"the  northern  fide  was  8.  30.  The  moon’s  diameter  30*  48. 

II.  At 


' .  N  .  i 

No. -9,  N  E  W  QjJ  E  S  T  !  O  N  Jf.  ?? 

i  morning,  and^  therefore  invifible.  The  fourth  is  of  the  fun, 
G  on  the  17th  of  december,  at  1  in  the  morning,  and  therefore 
can’t  be  feen. 

New  Arithmetical  ^uejlions. 

I.  ^uejlion  23.  The  nuidonv'j  cafe ,  by  flfr.  Lewis  Even. 

Ingenious  ladies,  whom  their  ftars  benign 
Render’d  their  fates  more  happy  far  than  mine  1 
Affift,  I  pray,  fo  may  you  never  fee 
Such  difmal  days  as  heav’n  allotted  me. 

My  fecond-felf,  the  one  half  of  my  life, 

Whom  to  fiirvive  yields  me  the  greateft  grief, 

The  fates  unkind  has  fnatch’d  away  in’s  prime,  ‘ 

I  for  this  lofs  fhed  tears  more  fait  than  brine ; 

Depriv’d  of  all  my  joys  and  hopes  at  once. 

The  greateft  that  ail  love  could  e’er  advance ; 

I  be’ng 


II.  At  U pminfter  by  Mr.  Derbam, 

h.  m. 

<5  ij  A  dufkifhnefs  upon  the  N.  E.  fide  of  the  moon. 

6  36  A  thick  penumbra  on  the  moon. 

6  37  The  penumbra  fo  denfe  that  it  may  be  taken  for  the  be¬ 
ginning  of  the  eclipfe. 

6  39  The  eclipfe  undoubtedly  is  begun. 

8  31  End  of  the  eclipfe  is  very  near. 

8  31  End  of  the  eclipfe. 

8  3 if  Eclipfe  is  undoubtedly  ended. 

8  3 6  A  penumbra  is  left. 

III.  At  Uratijlavia  ( Breflaw)  by  R.  p,  Chrijfapher  Heinrich, 

h.  m.  s. 

7  15  39  A  dufkifhnefs  obferved  on  the  moon. 

7  34  54  Beginning  of  the  penumbra. 

7  40  1 1  Beginning  of  thick  darknefs. 

7  56  3  Aldebaran  culminated. 

8  38  7  Orion  s  weftern  foot  culminated. 

9  1 1  18  Orion's  eaftern  foot  culminated. 

9  38  33  End  of  the  thick  fhadow. 

9  44  4  End  of  the  penumbra. 

10  917  Sirius  culminated.  v 

The  folar  time  was  meafured  by  a  pendulum  clock,  and  corrected 
by  the  obferved  culminations,  of  four  fixed  liars.  And  the  quanti¬ 
ties  were  determined  by  a  micrometer  in  the  telefcope. 

The  fhadow  through  the  telefcope  feemed  afh-coloured,  bluifh 
and  approaching  to  blacknefs.  It  began  to  appear  above  Arijlarchu:^ 
and  then  palled  over  the  upper  part  of  the  moon. 

H  3 


Labi e  s’  Da iri e $.  £ Tipper .]  1712, 

X  be?ng  with  child  the  time  my  dear  lay  ill, 

He  this  provifion  made  by  his  laft  will. 

T’th’  child  i’th’  womb,  ir  male,  two  parts  in  three 
Of  this  his  wealth  he  gave ;  one  third  to  me. 

But  if  by  me  the  pow’rs  above  are  pleas’d 
The  number  of  the  fair  fhould  be  increas’d. 

Then  I  was  to  enjoy  two  parts  in  three ; 

One  third  fhould  to  my  fair  a  fortune  be. 

My  dearefl  dies :  e’re  long  was  God’s  decree 
Made  known,  how  he  was  pleas’d  to  deal  with  me  1 
His  bleffed  pleafure  was,  that  at  one  birth 
I  both  a  fon  and  daughter  fhould  bring  forth. 

This  double  birth,  unthought  of  by  my  dear. 

Makes  th’  execution  of  the  will  appear 
Ambiguous  unto  me,  and  therefore  I 
Mull  needs  my  felf  to  better  heads  apply, 
flev’n  thoufand  pounds  my  dear’s  eftate  is  priz’d* 

In  this  odd  cafe,  I  crave  to  be  advis’d. 

This  to  divide  according  to  the  will 
Betwixt  us  three :  I  pray  exert  your  fkiil. 

What  ever  priviledge  the  widows  have 
By  force  of  law,  mod  willingly  I  wave : 

To  lawyer  for  advice  I’ll  give  no  fee. 

My  hufoand’s  will  a  law  fhall  be  to  me. 

II.  Quejtion  24,  by  Mr.  Amos  Fifh. 

X  have  holland,  and  muflin,  and  fcotch  cloth  good  flore, 

1  have  cambrick,  you  never  faw  better  before: 

The  number  of  ells  of  each  fort  I  can’t  tell. 

But  the  whole  fum  together,  I  remember  right  well, 

Was  juft  thirty  thoufand;  nay,  more  I  can  fhow. 

The  firft  and  the  laffc  I  very  well  know, 

Be’ng  multiply’d  together  proved  to  be  the  fame  fum, 

To  which  the  product  of  muflin  and  fcotch  cloth  did  come. 
And  the  fquares  of  the  holland  and  cambrick  when  join’d  j 
In  one  fum,  will  be  one  hundred  fixty  millions  you’ll  find. 
But  the  number  of  ells  that  each  fort  did  contain,  T 

I  would  willingly  know,  but  I  labour  in  vain,  > 

And  if  you  don’t  help,  I’m  afraid  of  my  brain*  ^ 

One  thing  I  forgot,  which  is  proper  to  tell. 

The  holland  was  moft  by  many  fair  elh 

III.  QueJUon  25,  by  Mr.  Alexander  Weeden. 

If  a  fquare  piece  of  timber  be 
Exa&ly  twelve  foot  long; 

Three  inch  the  fide  o’th’  lefs  fquare  bafe. 

The  greater,  twenty  one; 


The& 
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Then  this  I  very  fain  would  know. 

How  many  feet  in  all ; 

And  what’s  each  folid  foot’s  true  length. 

From  greater  bafe  to  th’  fmall  ? 

IV.  Quejlion  26 ,  by  Mr.  John  Burnet. 

Suppofe,  hr,  a  bufhel  be  exactly  round, 

Whofe  depth  be’ng  meafur’d  eight  inches  is  found ; 

If  the  breadth  eighteen  inches  and  an  half  you  difcover, 
This  bufhel  is  legal  all  England  over. 

But  a  workman  would  make  one  of  another  frame, 

Sev’n  inch  and  an  half  muft  be  th’  depth  of  the  fame: 

Now,  fir,  of  what  length  mud  th’  diameter  be, 

That  it  may  with  the  former  in  meafure  agree. 

V.  Quejlion  27,  by  Mr.  John  Wilfon. 

If  to  my  months  you  fhould  add  half  their  fum, 

And  one  eighth  more,  and  then  fhould  fubtradt  one ; 

The  refidue  would  fuch  a  number  be. 

As  twenty  one  being  fquar’d,  afluredJy, 

VI.  QnejHon  28,  by  Mr.  Henry  Beighton. 

I  hired  a  horfe,  for  to  vifit  my  dear, 

(A  lovely  fweet  maid  of  complexion  moll  clear :) 

At  three  pence  a  mile,  for  the  hire  we  agreed; 

So  from  London  to  Briftol  I  rid  with  full  fpeed. 

Being  miles  ninety  four,  and  it  lyeth  full  weft: 

But  when  I  came  there  my  dear  virgin  I  miff. 

For  fometime  before  fhe  was  gone  to  Weft  Cheftcr, 

With  a  man,  as  they  told  me,  fhe  haggl’d  and  kift,  fir: 

Nay,  fo  fond  fhe  was  of  him,  fhe  li’t  him  to  bed, 

And  for  feveral  hours  there  with  him  fhe  ftaid. 

This  made  me  diftradled ;  fo  away  I  fet  forth 
To  Chefter,  which  lieth  from  Briftol  full  north. 

I  whipped  and  fpur’d,  and  I  fcoured  away. 

And  woman  !  falfe  woman  !  was  ail  I  could  fay. 

But  the  number  of  miles  I  did  ride,  I  can’t  tell. 

My  heart  did  with  envy  and  paflion  fo  fwell. 

When  I  came  to  Weft  Chefter,  I  found  to  my  joy. 

That  it  was  her  own  father  had  took  her  away. 

I  freight  made  propofals  to  marry  his  daughter. 

But  he  faid  he’d  take  time  for  to  think  on  the  matter. 

From  Chefter  to  London  we  diredted  our  aim. 

And  at  fixty  fix  miles  we  to  Coventry  came: 

Where  I  prefs’d  things  fo  home,  that  we  made  up  the  match. 
But  to  Briftol  I  muft  ftrft  fome  writings  go  fetch. 
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(The  road’s  perpendicular  to  that  we  laft  came) 

And  they  promis’d  to  ftay  till  I  came  back  again, 

A  young  eager  lover,  you  need  not  bid  hafte, 

When  the  nuptial  joys  he  is  ready  to  tafte. 

Upon  my  return,  we  to  X#ondon  did  go,  > 

But  the  joy  of  our  marriage  tranfported  me  fo,  £ 

That  I  never  enquired  the  miles  I  did  go.  -  j 

Now  the  man  for  the  hire  of  his  horfe  he  has  fent, 

And  willing  1  am  for  to  give  him  content : 

But  how  much  is  due,  neither  him  nor  I  know, 

No  more  than  the  horfe  that  I  rode  on,  I  vow. 

Pray,  fir,  be  fo  kind  as  to  tell  me  the  fum, 

And  a  bottle  I’ll  give  you  when  that  way  I  come. 

The  Prize  PTiefrton,  [of  ten  Diaries  hy  lot )  propojed  hy  Mr. 
Peter  Hingeiton ,jun.  ( a fcholar  in  Ipswich  grammar fchool.') 

Of  the  regular  bodies  platonick,  you  know, 

The  dodecaedron  twelve  faces  does  fhow, 

That  are  bafes  of  pentangled  pyramids  join’d. 

By  their  tops  at  the  centre.  Now,  fir,  I  pray  mind: 

If,  as  large  as  each  pyramid’s  bulk  will  admit. 

All  the  bafes  be  dug  into  concaves,  to  wit, 

Into  hemilpheres,  cylinders,  cubes  too  and  cones. 

Into  pyramids  likewife  ;  triangular  ones. 

And  quadrangular  alfo  :  of  each  of  thefe  two  ; 

(In  each  fide  one  of  them  ;)  fir,  can  you  this  do  ? 

If  the  matter  ’tis  made  of  does  weigh,  being  try’d, 

For  each  folid  'foot  fixty  pounds,  and  the  fide 
Of  each  pentangle  eight  Inches  be,  and  no  more. 

By  geometry,  what  it  weighs  juifly  explore. 
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Solutions  to  the  loft  years  ^uejlions. 

I.  Quejlion  23,  answered  hy  Mrs .  Anna  Wright. 

WHEN  firft  the  widow’s  mournful  cafe  I  read, 
Mv  fympathizing  heart  with  grief  did  bleed  ; 
Her  I’ll  afiift,  faid  I,  her  doubts  refolve ; 

Then  in  my  mind  I  did  the  cafe  revolve : 

Where  foon  the  widow’s  {hare  by  will  I  found. 

To  be  no  lefs  than  juft  two  thoufand  pound ; 

One  thoufand  pounds  left  to  her  daughter  dear, 

And  juft  four  thoufand  to  her  fon  and  heir. 


I  had 


No.  10.  Qjjistions  answered  $z 

I  had  a  great  many  excellent  anfwers  to  this  queftion  by 
Mr.  Moyle,  Mr.  John  Wilfon ,  Mr.  Neavbold,  Francius , 
Mr.  Abel  Ragg,  and  others ;  but  having  fo  little  room  to 
fpare,  my  fair  reader,  I  hope,  will  pardon  me  if  1  infert  but 
one  more  folution  of  this  queftion,  and  one  only  of  each  oi 
the  enfuing. 

*  The  fame  Quejlion  answered  by  Mr.  James  Cole. 

Difpel  thofe  clouds  which  hover  o’er  your  head. 

Since  that  your  love,  your  deareft  love  is  dead; 

To  weep,  and  mourn,  alafs  ’tis  all  in  vain  ! 

For  you  can  never  bring  him  back  again ! 

If  whilft  on  earth,  he  walk’d  in  vertue’s  ways, 

He  now  with  joy  lings  his  redeemer’s  praife ; 

Which  joy  fhall  laft  beyond  the  reach  or  power 
Of  time,  v/ith’s  teeth  of  iron,  to  devour. 

With  winged  fpeed  he’s  gone  from  cares  below, 

T’  a  place  which  mortals  are  too  frail  to  know. 

Therefore  with  comforts  calm  your  troubl’d  mind, 

To  think  your  hufband  left  thofe  cares  behind. 
l  As  for  the  execution  of  his  will, 

!  And  how  the  fame  you  rightly  may  fulfil, 
t  £ook  underneath,  and  there  you’ll  plainly  fee, 

The  manner  how  th’  eftate  muft  parted  be. 

( Here  followed  the  anfwer ,  being  the  fame  as  above* 

II.  Queftion  24,  by  Mr.  John  Newbold, 

*1  Good  Mr.  Fijher ,  I  am  your  well  wifher, 

If  draper  or  fcotchman  you  be  ; 

■  And  have  fent  you  the  anfwer,  as  plain  as  I  can,  fir, 

Tho’  unlkill’d  in  the  commodity, 
il  In  th’  holland  I’m  right,  and  the  cambrick  white. 

But  the  other  are  dubious,  whether 
i  Are  the  greater  o’th’  two,  fo  I  leave  it  to  you, 

Till  time  will  permit  you  to  meafure. 

Twelve 


*  !♦  QjJ  E  S  T  I  on  13.  folved. 

By  the  ■will,  the  mother’s  fhare  was  to  be  the  double  of  the 
daughter’s,  and  the  fon’s  the  double  of  the  mother’s ;  wherefore 
fi  they  will  be  in  proportion  as  the  numbers  1,  2,  and  4;  and  the 
;  fum  of  thefe  numbers  being  7,  it  appears  that  the  fliares  will  bc 
rj  4,  and  t  of  the  whole  eftate  :  viz. 

4-  of  7000/.  ~  1000/.  the  daughter’s  fhare. 
if  of  700.0/,  —  2,000/.  ~  the  mother’s  fhare* 

4  of  7000/.  4000/.  ~  the  fon’s  fhare. 
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Twelve  thoinand  the  firft,  four  thoufand  the  lad. 

The  other  two  are  #  eight  and  #  fix;  (#  i.  e.  8000  6”  6000) 
But  the  number  to  each  are  out  of  my  reach. 

There’s  no  certainty  what  to  affix,  f 
Holland  12000,  muffin  8000,  fcotch  cloth  6 000,  and  cambrick  4000, 


X  III.  Quejlion  25,  anfnvered  by  Francius. 

The  feet  the  timber  does  contain,  below  you  plain  may  find: 
Like  wife  each  foot’s  true  length  is  ftiewn,  according  to  your 

(mind. 

The  firft  folid  foot’s  length  is  4*0136,  the  fecond  is  4*2208, 
the  3d  is  4*4552,  the  4th  is  4*7272,  the  5th  is  5*0448,  the  6th 
is  5*42,  the  7th  is  5*876,  the  8th  is  6*4408,  the  9th  is  7*1656, 
the  10th  is  8*1352,  the  nth  is  9*5208,  the  12th  is  11*7096, 
the  13  th  is  15*8776,  the  14th  is  29*4824,  and  the  *25  is  21*9104. 

IV.  J£^/- 


f  II.  Qjj  estiok  24.  folved, , 

This  queffion  is  unlimited,  for  there  are  four  unknown  quanti- 
tities,  and  only  three  conditions.  And,  to  determine  the  reft,  one 
of  them  muft  be  affirmed. 

Put  z,  y,  x,  v  for  the  four  quantities  :  then 
z-^-y-\-x-\-vzz  30000  zz  a, 
zu  —yx, 

z  z  +  vv  ”  1 60000000  “  b. 

To  and  from  the  third  adding  and  fubtradfcing  the  double  of  the 
jfirfl,  we  have  zz±  z  zv  +  v  v  —  b  dr  %  xy  ;  hence  z  dr  v  “ 

\/b  zh  z  xy  j  then  by  fubditut.  in  the  firft,  we  get  y  x  +  \/b  -{~z  xy 

rr  a ;  from  this  is  obtained  yz^a—-s/b~^-zax  —  x  x  :  by  af¬ 
firming  x  rr  6000,  this  expreffion  gives  y  zr  8000.  And  then  z 

.1  V  b  +  2  x y  dr  *J  b  —  z  xy  , 

and  v  rr  - - ' - — - - - -  —  12000  and  4000. 

2 


J  III.  Cfy  e  s  t  i  o  n  2 s •  folved. 

By  page  159  Menfuration,  the  folidity  of  the  whole  piece  will 

be  — — - — P  x  12  X  12  rr  24624  inches  zr 

144  feet.  And  if  the  fruflum  be  fuppofed  to  be  compleated  to 
a  pyramid;  then,  by  fimilar  triangles,  as  21  3  is  to  21,  or 

as  18  to  21,  or  as  6  to  7,  fo  is  12  to  14  feet  its  altitude;  and 

hence  Z-  ■  X  14  X  n  r:  24696  inches  “  14*291-1  feet  zr 
3  > 

the  content  of  the  whole  pyramid.  Whence,  as  fimilar  folids  are 

_  .  .  .  3 

as  the  cubes  of  their  like  dimenfions,  we  fliall  have  14*291 6  : 

3  3  t 

%/iyzgi6  : :  14  feet  or  168  inches  :  168-w/  inches,  and 

*  ^  14*2916 

168  — 
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*  IV.  Quejlion  26,  anfnnered  by  Mr .  Tho.  Shepheard. 

The  diameter’s  length  if  the  workman  would  know. 

To  pleafe  his  nice  fancy  unto  him  pray  {hew,  (  inches 
The  anfwer  that  I  have  here  placed  below,  ( viz.)  19“  1067. 

V.  %uef- 


,68  x  ,68 

V  14*2,016  ’ 


168 


y  14-2916 


3  3 

y  14-2916  —  y 13-2916  X  69-228  zz  the  altitude  of  the  lowell  or 
xft  foot.  And  in  like  manner  all  the  others  will  be  found  as  below. 
3  3 

<^14-2916  —  y  13*2916  :  x  69*228  zz  4*0134  zz  alt.  of  ift  foot 
3  3 

y 1 3*2916  —  y'i2,29i<S  :  x  69-228  zz  4*2x03  zz  *•  -  -  zd 
3  3 

^12-2916  —  a/  1 1*29 16  :  X  69-228  zz  4*455:7  zz  -  -  -  3d 

3  3 

^11-2916  —  y  10-2916  :  x  69-228  zz  4*7273  zz  -  -  -  4th 

3  3 

yxo-29i 6  — ■  y  9-2916  :  x  69-228  zz  5*0442  zz  -  -  -  5th 

3  3 

y  9-2916  —  V  8*2916  :  x  69-228  zz  5*4205  —  -  -  -  6th 

3  3 

a/  8-2926  —  v'  7-2916  :  x  69-228  ZZ  5-8765  zz  -  -  -  7th 
3  3 

a/  7-2916  —  y  6-2916  :  x  69*228  zz  6-4406  zz - gth 

3  3 

\ /  6-2916  —  y*  5-2916  :  x  69-228  zz  7-1649  zz  -  —  9th 

3  3 

a/  5*2916  - —  y  4*29x6  :  x  69-228  zz  8-1354  zz  -  -  -  1  oth 

3  3 

y  4-2916  —  y  3-29x6  :  x  69-228  zz  9*5 210  ~ - i  ith 

3  3 

y  3*2916  —  y  2-2916  :  x  69  228  zz  11-7093  zz  -  —  12th  ' 

3  3 

y  2*2916  —  y  1*2916  :  x  69-228  zz  15-8778  zz  -  -  -  13th 

3  3 

y  1-2916  —  y  0.2916  :  x  69*228  zz  29-4827  zz  -  -  -  14th 


the  fum  122-0896  being  taken  from 
12  feet  or  144-0000  inches,  we  have 


21*9104 


alt.  of  the  \  f. 


*  IV.  Qjj  estion  26.  folved. 

Since  equal  cylinders  have  their  altitudes  reciprocally  propor¬ 
tional  to  the  fquares  of  their  diameters,  we  fhall  have,  As  y  7^  : 

y8  ::  i8|  :  18 ~  zz  ~~~~  =  19*10671784 

inches  zz  the  diameter  required. 
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*  V.  Quejlion  27,  a  nf  we  red  by  Mrs.  Mary  Nelfon. 

To  guefs  at  your  parts,  by  the  length  of  your  lime* 
You’re  fit  for  the  ladies,  and  juft  in  your  prime. 

If  any  thing  more  in  your  praife  can  appear. 

Engage  Mr.  Tipper  to  incert  it  next  year : 

But  fince  I’m  obliged  your  age  to  dilcover, 

You’re  juft  twenty  two  years,  and  eight  months  over* 


f  VI.  QiieJUon  28,  anfwered  by  the  fame. 

When  this  charming  bride  lafs,  you  purfued  fo  faff, 
From  London  to  Briftol,  fo  on  in  fuch  halte; 

At  three-pence  a  mile,  as  you  agreed  before, 

I  have  fet  down  the  anfwer  exact,  and  no  more. 

Anf.  5/.  13J.  z\d.  Anfwer 


*  V.  Q_ui:S  t  10  n  17.  folved. 

This  queftion  being  to  find  a  number  which  being  added  to  its 
one-half  and  one-eight  fihall  make  441  (one  more  than  the  fquare 
of  n) ;  or,  fince  the  fum  of  1,  ■§,  and  is  ,  to  find  a  number 
which  multiplied  by  fhall  produce  44a  ;  wherefore  as  13  :  8  :  •* 


441  •:  — -  zz  34  x  8  zz  171  month-s  zz  11  years  8  months  zzz 

*3 

his  age. 

f  VI.  Q^t  e  s  t  i  o  n  a8.  folved. 

Construction.  Make  A  B,  A  C  per¬ 
pend.  to  each  other,  the  former  zz  94  the 
ditlance  between  London  and  Briftol,  and 
the  latter  zz  66  the  diftance  between  Chefter 
and  Coventry.  BifeCt  AC  in  D,  and  with 
center  D  and  radius  D  B  deferibe  a  circle 
meeting  AC  produced  in  E  and  F;  then 
with  the  hypothenufe  A  E  and  bafe  EG  wz 
AB  form  the  right-angled  triangle  AEG% 
fo  fhail  E  reprefent  London,  G  Briftol, 

A  Chefter,  and  C  Coventry. 

For,  (having  drawn  CG )  by  fimilar  triangles,  G  E2  zz  EA  X  EC 
Z=  (by  the  conftrudtion)  E  A  X  A  F  zz  AB2. 

Gal culation.  The  radius  ED  zz  D  B  zz  V  B  A2  4-  A  D2 
zz  f  94  2  4-  33  1  zzz  \/ 99% 5  =  $  f  39  7  zz  99  -6241 9*  Hence  C  E 
zz  ED  —  D  C  zzz  66-614x9  zz  the  diflan ce  from  Coventry  to 


j^ondon  ;  G  A  zz  \/AE2  —  EG2  zz  V  a  D  4-  DEI2  —  EG2 
zz  ^2,16-61419  x  38-61419  zz  93*35855  ;  and  G  C  zz  ^  — — 


or  zzzfGE2 — EC 2  zz  66-31141..  Then  GA  4-  AE  4-  E  G  4- 
iGC  zz  451*80566  miles  zz  the  whole  diffance  travelled;  which 
at  3  d.  a  mile  will  produce  si.  13  s.  1  d.  1-66791 


NO.  XO.  QjJ  ESTIONS  ANSWERED.  gj 

Anfvjer  to  the  Tinker’s  Quejtion,  by  Mr.  Richard  Parker. 

If  the  top  of  the  kettle  be  lengthened  on, 

(With  a  figure  that’s  juft  like  a  fruftum  cone,) 

Six  inches  and  thirty  nine  cents,  and  no  more. 

Will  make  it  to  hold  twice  as  much  as  before, 

#  An  fixer  to  the  Prize  Quejlion . 

Tho’  I  received  feven  anfwers  to  this  quefton,  only  three 
of  them  were  right,  (viz.)  Mrs.  Barbara  Sidnvay ,  Mr, 
B  eight  on,  and  one  more  (who  defired  to  conceal  her  name.) 
Mrs.  Sidnvafs  anfvver  was  very  fine,  and  in  good  verfe,  but 
fo  very  long,  I  have  not  room  to  infert  it :  I  (hall  therefore 
only  fet  down  the  anfvver. 

The  dodecaedron  weighs,  after  all  the  twelve  cavities  are 
cutout,  60*6527  pounds. 

The 


*  Prize  Q^u  estio  n  folvcd. 

Let  A  E  E  F  G  H  be  one  of  the  twelve 
pyramids  conftituting  the  dodecaedron, 
and  C  the  center  of  its  bafe  :  draw  C  D 
perpendicular  to  B  E ,  and  the  reft  of  the 
lines  as  in  the  figure. 

Putting  A  zz  8  rr  B  E  one  fide  of  the 
pentagon  or  bafe,  by  page  410  Menfu- 

ration,  we  have  A  Czz  A  .  /x—^r  1 1  V'j 

V  40 

rr  1*11351 6  A \  and  CD  zz  \A  X  tang. 

54°  ~  *6881909  5  A  zz  radius  of  the  bafe 
of  the  cone.  And,  fmce  the  greateft  infcri- 
bed  cylinder  is  known  to  be  ^  of  the  cone, 
we  fliall  have  x-$  CD2  X  3 '141 5 9  &c. 

X  \  CA  —  x‘i49g6Az  X  r CA  zz  the 

the  cone  and  cylinder  together. - But 

the  greateft  triangle  in  the  pentagon  is  B  FG,  and  the  greateft  qua¬ 
drangle  is  BFGH ;  the  fum  of  thefe  two  is  the  /g  G  H  B 
x  A  B  F  G.  Now  the  /g  G  H  B  zz  G  H  X  AT  B  X  as*  A.  H  zz 
%A2  X  s.  io8c  zz  *475  52,8x5  Az ,  and  z  A  BFGzzBlXGFzz 
A2  X  i  tang.  A.  B  F I  zz  A2  X  I  tan g.  7z°  “  1*53884175  A2  ;  the 
fum  of  thefe  two  is  2*01437  A2  zz  the  bafes  of  the  triangular  and 
quadrangular  pyramids  together  ;  and  confequently  their  contents 

together  will  be  2*0143  7  A2  X  i  A  C. - -Adding  this  to  the  fum  of 

the  cone  and  cylinder  above  found,  we  have  4*16353  A7,  X  \AQ 
:  zz  1 ’545336  A 3  zz  the  fum  of  thefe  four  folids. 

Mathem,  I  Again, 

I 


Ladi  e  s’  D  i  ari  e  s.  \Tipper\  1)1 3. 

The  Eclipfes  of  this  Tear . 

Of  four  eclipfes  which  will  happen  this  year,  only  one  of 
tsliem  will  be  vifible.  The  firfl  is  an  eclipfe  of  the  moon, 
may  28,  near  half  an  hour  after  6  in  the  afternoon,  and  there¬ 
fore  invihble.  The  fecond  is  an  eclipfe  of  the  fun,  on  the 
nth  of  June,  half  an  hour  before  midnight,  and  therefore 
invihble  to  us,  but  will  be  vifible  to  our  antipodes.  The 
third  is  a  vifible  eclipfe  of  the  moon  on  november  21.  The 
beginning  will  be  at  Coventry  8  min.  after  2  in  the  morning; 
the  middle  at  18  min.  after  3  ;  and  the  end  at  23  min.  alter 
4  in  the  morning.  The  whole  duration  is  2  ho.  18  min.  The 
digits  eclipfed  are  5  deg.  very  near.  Lat.  of  the  moon  in  the 

beginning 


Again,  DA  —  C2  Hb  CD*  —  jq  —  x *3 0901  7  A, 

4 

A  C  V  C  D 

and  by  fimilar  triangles  AD  :  DC  :r  CA  : - DA 

—  »5§54io2  A  —  the  radius  of  the  infcribed  he- 
io 

snifphere ;  and  confequently  its  folidity  is  *5854 iozA\*  X  f  X 
3*14159  8zc.  rz  *4201837-45. 

Alfo,  a  fquare  may  be  infcribed  in  a  pentagon  by  placing  one 
of  its  fides  parallel  to  a  fide  of  the  pentagon  ;  and,  by  calcula¬ 
tion,  it  appears  that,  if  z  be  the  fide  of  the  fquare,  z  1*0604974 
■will  be  the  fide  of  the  pentagon  ;  hence,  if  this  fquare  be  one  face 
of  the  cube,  and  the  pentagon  the  fedfion  of  the  pentagonal  py¬ 
ramid  parallel  to  the  bafe  and  diflant  from  it  the  height  of  the 
cube,  we  fhall  have,  by  fimilar  figures,  AC  :  BE  ::  AC —  z  : 

„  .  x  *06049  74-4  C 

z  -f-  .'0504974  ;  hence  *  =  X  A- 

m  the  fide  of  the  cube  :  And  confequently  the  cube  of  this,  or 
•1602626^3  —  the  content  of  it. 

CoHedting  now  thefe  three  fums  together,  and  multiplying  by  2, 
we  have  4*2516646^3  for  the  contents  of  the  twelve  cavities. 

But,  hyp.  408  Menfuration,  5 A  3  .  / =  y66i  x  J 

—  the  content  of  the  dodecaedron. 

Confequently  the  difference  of  thefe  two  r=  3*4114543-43  = 

.T 746*6646016  inches  “  1*0108013  feet  ~  folidity  remaining; 
which  at  60 lb.  a  foot,  weighs  60*648077  lb. 

N.  B.  Fnlfe  numbers  ( but  no  methods  of  folution )  are  given  to  this 
quefion  in  The  Diarian  Repofitory. 

A  fa}Ie  Solution  is.  alfo  given  to  quefion  25  in  that  book,  dtJptmUr 
folids  being  ufed  as  f  miliar  ones. 

Other  mifakes  are  remarked  on  the  covers  of  this  number . 


No.  io.  New  Qjj  e  s  t  i  o  n  S.  $? 

beginning  is  45  min.  42  fee.  and  at  the  end  39  min.  12  fee. 
north  defeending,  the  lower  or  fouth  limb  of  the  moon  being 
darkened.  The  fourth  eclipfe  is  of  the  fan,  on  the  6th  of 
december,  4  ho.  22  m.  p.  m.  but  invifible  to  us,  the  fun 
being  below  the  weftern  horizon.* 

New  Shiejlions. 

j.  Fhiejlion  29,  prapofed  by  Mrs .  Sarah  Brown. 

I  afk’d  my  love  when  fhe  would  wed  l 
She  cry’d  die  was  too  young ; 

And  that  fhe  would  ftill  dome  years  flay  : 

I  afked  her,  how  long  ? 

Until  my  years  being  multiply’d 
By't  fell,  and  when  you  find 
(’Bating  one-ninth,  adding  one-third) 

Nine  hundred  lacking  nine: 

I  pray  you,  ladies,  help  me  find 

What  age  fhe’ll  be  when  we  are  joyn’d. 

II.  Quef- 


*  The  3  d  Eclipfe  or  that  for  November  3,1, 

This  eclipfe  was  obferved  as  follows  : 

I.  At  Rome  by  Mr.  F.  Blanchin . 

Time 

afternoon 

h.  m.  s. 

13>  S3  34  A  Har  in  Taurus,  by  Eayer  marked  r,  nearly  applied 
itfelf  to  the  moon’s  limb  ;  obferved  by  a  telefcope  of 
11  palms. 

12  54  34  It  wasfnow  hid  by  that  part  of  the  moon’s  limb,  which  is 
almoft  in  the  middle  between  the  fpots  of  Ariflarchus 
and  Galileus. 

14  o  14  Sirius  came  to  the  meridian,  by  which  the  times  were 

verified. 

1 50®  The  penumbra  in  the  limb  of  the  moon,  which  before 
was  pretty  dilute,  is  now  become  fenfibly  denfer. 

15  4  ao  The  beginning  of  the  incidence  of  the  moon  into  the 

true  fhadow,  on  that  part  of  the  limb  which  is  next 
to  the  fpot  Schickard. 

17  27  4 S  The  true  fhadow  comes  out  of  the  limb  of  the  moon,  in 
a  place  marked  out  by  drawing  a  diameter  between 
Ariflarchus  and  Plato. 

II.  At  the  town  of  S.  Jofeph,  which  is  3  h.  5zm.  30  s.  difference  of 
meridian  from  R,.  Obf.  Par.  By  F .  Bon.  Suerez. 

20  33  31  Beginning 

ix  56  57  End 

The  greateft  quantity  obfeured  was  dig.  s  at'  about  1 1  h.  45  m> 

I  a 
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II.  Thiejiion  30,  by  A.  W. 

At  London  one  morning  the  fun  fhining  plain* 

The  fiiadow  I  found  the  juft  length  of  my  cane. 

As  I  held  it  upright ;  ’twas  the  tenth  day  of  May ; 

Now  tell  me  exactly  the  time  of  the  day  ? 

III.  hiejbion  31,  by  Mr.  Rob.  Wilfon. 

A  caftle  wall  there  was,  whofe  height  was  found 
To  be  an  hundred  feet  from  top  to  th’  ground : 

Againft  the  wall  a  ladder  flood  upright, 

Of  the  fame  length  the  caftle  was  in  height, 

A  waggifii  fellow  did  the  ladder  flide 
(  The  bottom  of  it)  ten  feet  from  the  fide. 

Now  I  would  know  how  far  the  top  did  fall. 

By  pulling  out  the  ladder  from  the  wall. 

IY.  Quejlioy,  32,  by  Mr.  Lover. 

Three  farmers  did  meet,  as  they  rode  on  their  way. 

The  tint  to  the  other  two  farmers  did  fay, 

If  you  give  me  two- thirds  of  each  of  your  coin, 

Then  eighty  fix  nobles  will  be  equal  to  mine. 

Nay,  friend,  fays  the  fecond,  if  I  fhould  receive 
'Three-fifths  of  both  yours,  the  fame  fum  I  fhall  have  t 
But  if  from  the  two  frit,  five-eighths  the  third  take,. 

Then  his  the  fame  eighty  fix  nobles  will  make : 

Inform  rne  what  each  of  them  had  at  the  firft, 

Likewife  in  exchanging  what  each  man  difburft. 

V.  Queftion  33,  by  Mr.  Peter  Walter, 

A  noble  lady  of  as  noble  parts, 

Whofe  wit  and  beauty  crown’d  her  queen  of  hearts  t 
Her  noble  works  the  learned  world  amaz’d, 

As  did  the  caftles  in  the  air  fhe  rais’d. 

In  one  of  thefe  a  certain  night  (lie  laid. 

Nor  did  the  caftle’s  height  make  her  afraid, 

Tho’  in  the  air  fev’n  meafur’d  miles  ’twas  rais’d. 

On  the  next  morn  betimes  fhe  did  confpire 
By  art  to  raife  her  feat  a  ftory  higher  : 

A  fancy  then  had  juft  receiv’d  its  birth, 

When  fell  her  ftandifh  down  from  thence  to  earth ; 

At  the  fame  inftant,  file  a  found  did  hear, 

Which  came  from  earth,  and  pierc’d  her  tender  ears 
Well  done,  (faid  fire)  I’ll  of  my  felf  demand, 

(For  why  my  fancy  ne’er  was  at  a  ftand) 

How  long  my  ftandifh  was  in  falling  thither; 

How  long  the  found  was  mounting  till ’t  came  hither. 

Come 


No^ii.  New  (Questions,  8g 

Come  artids  inform  me  how  it  is  to  be  done ; 

There  are  many  can  tell  me,  but  afk  a  round  rum  r- 
But  knowing  there  generous  perfons  may  be, 

Who  will  do  it  for  nothing,  fuch  will  oblige  me. 

VI.  fhteftion  34,  by  Mr.  Tofiah  Clayton. 

Sixty  thoufand  brave  foldiers  in  battalia  there  were. 
Plac’d  in  a  vaft  plain,  and  in  form  a  long  fquare  : 

Now  on  how  many  acres  of  ground  did  they  Band, 

At  two  yards,  three  quarters,  between  man  and  man  ? 

And  how  many  in  rank  and  in  file  will  there  be, 

When  rheir  length  to  their  breadth  is  as  two  is  to  three? 

"The  Prize  ^uefiion,  by  Mrs.  Anna  Wright. 

Within  the  glorious  firmament  ferene, 

Amongft  the  conftellations  there  is  feen 
The  little  bear,  whofe  tail’s  end  now  doth  row! 

The  neared:  to  the  frozen  northern  pole. 

But  what  dar  ’twas,  is  wrhat  I  now  require,, 

O’th’  fecond  magnitude  that  did  appear 
To  be  to  the  north  pole  the  next  of  all , 

When  firft  God  framed  this  terraqueous  ball? 

Since  which  are  years  (as  bed  accounts  relate) 

Fifty  feven  hundred  and  fixteen  complete  : 

Its  diflance  from  the  pole,  that  time  pray  {hew, 

And,  when  requir’d.  I’ll  do  as  much  for  you. 

1714. 

Solutions  to  the  lajl  years  quejlions . 

#  I.  Qitejlion  ig,  answered  by  Mr.  Lingen  from  Ireland.. 

UNhappy  man  !  behold  how  long  you  are  condemn’d  to  day. 
Before  your  love,  your  pains  to  eafe,  has  fix’d  the  joy¬ 
ful  day ; 

Till  feven  and  twenty  years  ilie’as  pad:,  relief  ne’erhope  to  find. 
If  near  that  age  die  has  arriv’d,  then  eafe  your  tortur’d  mind. 

1  By 

*  I.  QjJ  e  s  T  1  o  N  2,9.  fdved. 

Since  j  taken  from  1  leaves  J-,  and  this  increafed  by  f  or  -y  be¬ 
comes  ^  ;  hence  the  queflion  is  to  find  a  number  whole/  fquare’ 
multiplied  by  may  produce  891. 

Confequently,  ir  :  9  :  :  891  :  the  fquare  of  the  number. 

Or,  y'  1  x  :  A/9  ::  '•  =  \/gl  X?9  — 

wf  ZZ'  the  nuijaber  fought.  I  3 


<i),o  Ladies’  Diaries.  \_Beighton\  1714. 

By  Mr.  Jofh.ua  Lover  of  Chichefter. 

5  ince  ’tis  a  fair  one  this  requeft  doth  crave, 

A  loving  hufband  She  alfo  fhall  have  : 

11  ichly  adorn’d  with  nature’s  comelinefs,  T 

A  nd  let  true  vertue  in  each  heart  po  fiefs,  ^ 

H  appy  are  they  thus  providence  doth  blefs.  j 

B  ut  fince  ’tis  age  this  fair  one  doth  require, 

R  eady  I  am  to  grant  her  nice  defire  : 

O  f  what,  number,  when  fquar’d  nicely  and  true,  T 
W  hen  one  ninth,  one  third  being  put  thereto.  > 
N  ow  twenty  fev’n  doth  a  right  anfwer  fhew.  J 

Anfwered  by  Mr.  Dan.  Hatton  of  T  envkejbury. 

To  a  true  lover,  I  difcover, 

The  charming  maiden’s  years ; 

Which  fhe  may  find,  to  eafe  her  mind. 

Juft  twenty  feven  years. 

#  II.  fuefion  30,  anfwer  ed  by  Mrs.  Ad  way., 

London,  laft  may  the  tenth,  in  morning  time, 

I  trow,  I  calculate,  or  well  project. 

The  fun’s  height  forty  five,  the  hour  was  nine, 
Minutes  thirteen,  Seconds  twice  ten  exa<ft. 

-J  III.  f  uef  ion  31,  anfivered  by  Mr.  John  BofwelL 

Six  inches,  half  a  quarter,  the  top  did  fall. 

By  palling  the  ladder  ten  foot  from  the  wall. 

.And  by  Mr.  T.  Bufey  of  St.  Nicholas  in  Kent . 

The  ladder’s  defcent  muft  certainly  be, 

Lro/n  th’  top  of  the  wall,  as  here  under  you  fee. 

•50126  feet  —  6  inches  *01512. 

IV.  Quef- 


*  II.  Qjj  e  s  t  1  o  n  30.  folved. 

Supposing  the  fun’s  declination  may  10th,  1712,,  to  be  zo°  16 ’* 
32"  ;  we  Hi  a  11  have  -given  the  three  Sides  of  a  fphevical  triangle,  to 
find  an  angle  :  viz.  the  complement  of  the  declination  zz  69°  43'  2 Sr\ 
the  complement  of  the  latitude  ~  38°  %&' ,  and  the  complement  of 
the  altitude  ”45°,  to  find  the  hour  angle,  or  angle  between  the  two 
former;  and  which  by  calculation  comes  out  41 0  41'  K  ~  in  time 
to  2  h.  46  m.  44s.  which  being  taken  from  izh.  we  have  9  b.  13  m, 
16s.  for  the  time  required. 

f  III.  Qjj  e  s  t  i  o  n  31.  folved. 

By  right-angled  triangles,  V  i'°°7  —  iof  rr  30^/11  = 
99*4987437,  which  taken  from  100,  there  remains  ’5012,5(53  feet  zz 
0*0150756  inches  zz  the  number  required. 


No.  ir.  Qjj  estions  answered, 

#  IV.  QueJUon  32,  anpwered  by  Mr.  Edens. 

Your  knotty  queftions  of  the  farmers,  I 
By  algebraick  art  do  here  untye. 

All  which  you  aik,  exactly  I  difcover, 

Becaufe  o’th’  art,  I  find  you  are  a  lover. 


The  ifi:  had 

3 Oy y  nobles 

2=  10/.  is.  s\d. 

187* 

2d  — • 

6 

44  3  T  '  ~ 

zz  14  14  4f 

S88* 

3d  — 

1  9 

39TT  — 

=  13  3  5 

329. 

f  V.  Qiieftidn  33,  anjhuered  by  Mr.  John  Newbold. 

Thofe  pyramids  fo  often  fam’d  in  (lory, 

For  the  world’s  wonder,  and  for  Egypt’s  glory. 

And  Babylon  fo  much  by  the  antients  prais’d, 

Muft  lofe  their  fame,  now  your  vaft  fabrick’s  rais’d. 
The  Alps,  and  Pico,  feem  their  tops  to  droop, 

And  art  bids  nature’s  (lately  pride  to  (loop. 

The 


*  IV.  Q_u  estio  n  32,.  folvecL 
Putting  a  zz  8<5  nobles,  and  z,  j y,  x  for  the  x ft,  ad,  and  3d  per* 
fen’s  nobles  refpedtively ;  we  fiiall  have,  by  the  quefiion, 

2  +  t)  +  fx  =  a>  °r  32  +  jy  4*  ™  3<^s 

y  ■+•  r  z  +  r  X  zz  a-,  Or  3  z  +  $y  -f-  3  x  zz  5  a, 

x  +  Hh  zz  a.  Or  5  z  sy  -1™  8  x  zz  8  a.  • 

Taking  the  xft  equation  from  the  2d,  we  have  3  j  +  *  —  i  4,  0i! 

X  zz  %a  — ■  37 ;  this  fubftituted  in  the  iff  and  3d,  we  have 

10  y  __  j  r  —  ’  from-  3  times  the  latter  of  thefe  equations 

fub tract  5  times  the  former,  and  there  will  be  obtained  3  7  j y  rr  19 


hence  y 


19  ci 


zz  44yT  nobles  zz  14/.  145.  4^.  <[• 


37 


=  xa—  3y 
_  A-y  —  a  _ 


17^ 
“  37 

ilf  — 
37  ~ 


39yy  nobles  13/.  3  s.  5yT 


Then  v 
And  2 


3  oyy  nobles  “  10  /.  it.  $d.  1 


3  7  7* 


,  f  V.  Qjj  e  s  t  1  o  n  33.  folved. 

Since  found  flies  1x42  feet  in  a  fecond  of  time,  we  fhall  have 

7  miles  — j—  1142  feet  “  36960  feet  ~~  1 142  zz  3 ^ ‘3 7 

feconds  the  time  of  the  afeent  of  the  found. 

Again,  Since  the  times  of  defcent  are  as  the  roots  of  thefpaces,  and 
i<5xV  ^eec  15  die  ipace  fallen  in  the  x  ft  fecond,  wherefore 

VV9G°  ::  1  fecond  ;  —  47^3778  feconds  =  the  time 

I 

of  the  body’s  defcent. 


Ladies’  Dairies.  \_Beighfon\.  171:4* * 

The  vaft  ficilian  hill,  whofe  jaws  expire 
Thick  clouds  of  dull,  and  vomit  flames  of  fire. 

Strikes  not  fuch  wonders  in  beholders  eyes. 

Or  ftupifies  th’  amazed  faculties ; 

The  architecture  in  their  works  does  fhine. 

As  from  the  product  of  a  power  divine. 

To  name  the  height  would  be  but  labour  loft. 

Yet  ’fear  your  expectation  fhould  be  croft, 

The  numbers  underneath,  if  manag’d  right, 

Will  folve  th’  demand,  and  give  the  tow’ring  heights 
The  time  it  was  falling  was  48  feconds. 

A?if<wered  by  Mrs.  Mary  Nelfon. 

That  lady  fo  fair,  (with  her  ftandifh)  i’th’  air. 

Let  fall  from  a  place  fo  fublime, 

Ere  it  came  to  the  ground,  or  made  any  found,. 

’Twas  near  forty  eight  feconds  of  time. 

But  before  that  her  ear  the  found  could  well  hear,. 

So  flowly  it  made  its  retreat. 

Great  Newton  fo  clear  has  made  it  appear 
’Twas  forty  eight  feconds  compleat. 

I  received  nine  feveral  anfwers  to  this  queflion,  with  forne 
fmall  difference,  in  regard  they  calculated  the  acceleration 
©fdefcent,  and  motion  of  founds,  from  different  data.  Of 
which  numbers  were  Pylander ,  Mr.  Parker ,  Richards ,  Wil- 
fon ,  and  Mrs.  Sidnxiay,  who  fuppofing  the  univerfal  meafure 
to  vibrate  well  at  the  caftle,  after  anfwering  the  queflion, 
has  propofed  this  following: 

Now  in  return,  good  fir,  be  pleas’d  to  try 
To  find  the  caflle’s  height,  when  rais’d  fo  high, 

That  in  what  time  the  ftandifh  fell  down  hitheiv 
So  long  the  found  was  mounting  till ’t  came  thither. 

When  the  weight  touch’d  the  ground,  tell  what  degree- 
It  had  acquired  of  velocity.  VI.  ^uej- 


Mr.u  S  1.  d  w  A  y  ’  s  Queflion  folved. 

Putting  a  zz  1  b  =  1142,  and  x  zz  the  height  of  the  caftle 

x 

in  feet.  Then,  as  in  the  laft  folution,  —  will  exprefs  the  time  of 

0 

the  found’s  afcent,  and  *  —  zz  the  time  of  the  body’s  defcent; 


hence  ~  “  *  /  —  and  x  zz  —  =:  StoSyfT-f  feet  —  15  miles 
0  ^  a  a 

*887  feet  zz  the  height  of  the  caftle. 

And  fince  the  velocity  is  as  the  root  of  the  fpace  defcended,  ard 

2.  a  the  velocity  acquired,  by  falling  through  a,  we  fhall  have  */a  : 

a/x  : :  x  a  :  z  a/ a  x  zzzx  \/b  b  zz  %,  b  zz  double  the  velocity  of  found, 

or  2,2,84  feet  per  fecond. 


No.  1 1.  Qjr  estions  Answered.  9s 

#  VI.  Qiiejl.  34,  anfwer  ed  by  J.  Lewes  of  Landkey,  Cornwall, 

If  fixty  thoufand  foldiers  placed  fo  be. 

In  rank  and  fie,  as  two  is  to  three ; 

Place  300  in  rank,  and  200  in  file,  _ 

And  the  queftion  to  anfwer  you  will  not  fail. 

And  on  how  many  acres  of  ground  they  do  (land, 

At  eight  foot  three  inches  between  each  man  ; 

I  anfwer,  ’tis  92  acres  of  land.  (and  155  Perch.) 

By  Mr.  Jof.  Boyd  all. 

Your  fefquialteral  oblong  fquadron  muk  {land 
On  ninety  two  acres,  and  three  fourths  of  land: 

And  if  they  do  your  well-form’d  order  keep, 

The  rank’s  three  hundred,  and  two  hundred  deep. 

I  received  near  20  anfwers  to  this  laft  queftion :  one  half 
of  them  fay,  ’tis  93  acres  and  three  quarters.  The  others, 
and  the  propofer  fay,  92  acres  and  three  quarters,  and  35 
perches.  The  former,  I  fuppofe,  forgot  to  make  the  number 
of  diftances  lefs  by  one  than  the  perfons.  And  tho’  I  received 
abundance  of  curious  anfwers  to  each  queftion,  yet  I  am  ob¬ 
liged  to  omit  them,  and  fhall  conclude  the  anfwers  with  one 
fent  from  Birmingham,  that  concifely  anfwers  all  the  ques¬ 
tions. 

Till  fhe’s  full  27,  your  preud  will  not  v/ed  : 

But  fooner  by  ten  years  I  hope  to  be  fped. 

The  time  of  the  morning  (if  art  we  may  truft) 

Was  9,  13  minutes,  40  feconds  juft. 

If  the  bottom  do  Hide  10  feet  from  the  wall, 

The  ladder’s  top  down  6  inches  will  fall. 

In  anfwer  to  th’  next,  you’d  think  me  diftradled, 
Shou’cl  I  put  into  rhime  thefe  f  numbers  fo  fra&ed. 

If  a  body  defcends  16  foot  (as  ’tis  reckon’d) 

And  found  moves  1000  feet  juft,  in  one  fecond; 

Then  in  48  feconds  the  difh  came  to  ground. 

And  37  -rpore  return’d  back  the  found. 

200  and  300  of  the  fquare  are  the  latera,  34 

And  92  acres  cover’d  with  a  fmall  j:  Ac. 

I  write  fhort,  but  talk  lefs,  and  out  I  go  little ; 

If  you  like  fuch  a  wife,  I’m  yours,  Dor.  Dolittle. 

t  3°tt*  44tV  3-9tt-  ±  92  acres  3  roods . 

In  this  method  Mr  Will.  Beriff  anfwered  all  the  queftions 
except  the  firft.  Anfwer 


30 

32 

32 

33 


-  * 


*  VI.  Qjj  e  s  t  1  o  n  34.  folved , 

As  the  fides  muft  be  in  proportion  to  each  other  as  2  to  3,  and 
their  produdt  60000,  it  is  evident  that  they  rrwfi  be  200  and  300. 
Then  the  ground  upon  which  they  hand  will  be  22:  299  x;|x  19® 

yards  ss  92  acres,  3  roods,  35!  perches. 


2(5 
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Ladies’  Diaries*  \Beighton~\  1714, 

#  Anfvoer  to  the  Prize  !%hieJtion. 

To  the  prize  queftion  propofed  laft  year,  I  received  abun¬ 
dance  of  letters,  in  anfwer,  (before  Candlemas-day,  on  which 
the  lots  were  drawn)  put  of  which  there  were  but  four  true 
anfwers,  viz,  by  Mrs  .Barb.  Sidnvay ,  Mr.  Rich.  Parker ,  Mr. 
John  Edens- ,  and  H.  B ..  And  that  fo  many  were  miftaken  in 
their  anfwers,  there  are  two  reafons.  Firft,  In  Sir  Jonas 
Moor’s  and  fome  other  catalogues,  that  ftar  (call’d  by  Kepler 
in  his  Rudolphine  Tables  Tertia  ab  Extrema  in  Cauda  Dra- 
conis)  is  accounted  of  the  3d  magnitude,  and  thofe  who  had 
recourfe  to  thefe  tables,  took  the  middle  flar  in  the  great 
bear,  or  the  guard-ftar  in  the  little  bear’s  fhoulder,  to  an¬ 
fwer  the  queftion.  But  thofe  who  took  Tyco’s  catalogue, 
or  Seller’s  northern  conftellations,  where  that  flar  is  of  the 
2,d  magnitude,  truly  anfwered  the  queftion.  A  fecond  reafon 
was,  (tho’  the  difference  is  inconfiderable)  fome  aftronomers 
fay  the  prefcefion  of  the  equinox  is  48,  and  others  50  feconds 
in  a  year. 

At  drawing  the  lots  it  fell  to  Mr.  John  Edens ,  who  had 
ten  diaries  prefented  to  him,  and  anfwered  thus: 

When  th’  great  Jehovah  fram’d  the  Ikies, 

He  made  the  earth  and  ftars  likewife, 

And  plac’d  them  all,  as  pleas’d  him  beft. 

All  rowling  from  the  eaft  to  th’  weft. 

Befides  that  motion,  he  decreed, 

Contrarily  they  ftiould  proceed; 

And  make  their  revolution. 

Round  to  the  place  they  firft  begun  r 
Which  in  fet  times  thefe  fubjefts  they 
Their  mighty  monarch’s  will  obey. 

If  the  account  is  right,  as  you  relate, 

Since  God  did  firft  this  earth  create, 

I’th’  dragon’s  tail  you  may  behold 
The  ftar  which  next  the  north  pole  rol’d; 

And  if  you  view  the  fcheme  below. 

Its  diftance  from  the  fame  you’ll  know. 


a  r.  Si 

The  longitude  of  the  firft  in  hP  1712  -  -  -  -  29  11  14 

The  ftar  in  Draco  from  - -  ad.  124  33  30 

Longitude  of  that  ftar,  1712-------  -  153  44  44 

Moved  in  5716  years . ------  fub.  80  52  53 

Remains  the  long,  at  the  creation . 7 a  51  51 


Lat.  according  to  Tyco,  66Q  36'  north.  Then 
As  the  cotan.  23°  30'  :  is  to  the  radius  :: 

So  is  the  fine  of  72°  5ft  :  to  the  tang.  220  33',  which  fub- 
tra£t  from  the  comph  of  the  ftar’s  lat.  leaves  50'  id'.  Then 

As 


No.  t  r.  Qj/  e  s  t  i  on  s  Answered. 

As  the  cofine  22-®  33^  To  the  cofine  50'  iaw 

So  is  the  cofine  23  30  To  the  cofine  6°  48 

Six  degrees  forty  eight  minutes  the  diflance  of  that  flat 
from  the  pole  at  the  creation. 

Mrs.  Sidway ’s  anfwer . 

That  ftar  o’th’  fecond  brightnefs  that  did  roll 
At  the  creation,  next  the  northern  pole. 

Some  call  the  dragon’s  tail ;  but  others  fay, 

’Tis  call’d  of  tail  the  antepenultima. 

Its  diflance  then  fix  degrees  and  one  half. 

It  has  been  much  nearer,  now  further  off. 

When  father  Noah  threefcore  was,  and  odd, 

More  than  five  hundred  years  before  the  flood,  C 
Scarce  ten  minutes  from  the  pole  it  flood.*  j 

Of 


*  Prize  Qjj  estion  anfwered. 

The  annual  preceflion  of  the  liars  being  50*336  feconds  of  a  do* 
gree,  the  preceflion  from  the  creation  to  the  year  1760  will  be  ~ 

5716  +  48  x  50*336  rr  5764  x  50*336  rr  290136  feconds  ~  8o° 
35*  36".  To  this  preceflion  add  3  figns  or  9 o'0,  the  longitude  of 
the  north  pole  of  the  equator,  and  we  fhall  have  5  s*.  20°  35'  36" 
for  the  prefent  longitude  of  the  Aar  required;  and  the  liar  of  the 
fecond  magnitude,  wliofe  longitude  is  nearefl  to  that,  and  latitude 
66  nearly,  was  the  pole  ftar  required  ;  which  appears  to  be  the  third 
ftar  in  Draco,  reckoned  from  the  tip  of  the  tail,  which  is  the  ftar 
marked,  by  Bayer,  cc. 

Now  io  find  the  diflance  of  this  ftar  from  the  pole  at  the  creation.  By 
the  catalogue  of  ftars  at  the  end  of  the  Nautical  Almanac  for  the 
year  1773,  the  latitude  of  cl  Draconis  is  66Q  21'  15™,  (its  comple¬ 
ment  23°  38'  44™),  and  its  longitude  in  the  year  1760  was  154° 
2'  4 6";  from  this  fubtraeft  (8o°  35'  3 6")  the  preceflion  lince  the 
creation,  and  we  have  73°  27'  10"  for  the  longitude  of  this  ftar  at 
the  creation,  whofie  complement  is  160  32'  59":  Alfo,  lince  the 
diminution  of  the  inclination  of  the  earth’s  axis  is  47"  in  100  years, 
in  5764  years  its  change  will  be  45'  9",  which  being  added  to  23® 
iS'  1  f'  the  inclination  in  the  year  17 60,  we  lhall  have  24ft  13'  26 11 
for  the  angle  made  by  the  axes  of  the  ecliptic  and  equator  at  the 
creation.  Hence  in  an  oblique  fpherical  triangle,  we  have  given 
two  fldes  and  the  included  angle,  to  find  the  third  fide;  viz.  given 
one  fide  =  24°  13'  z 6"  the  diflance  of  the  pole  of  the  equator  from 
that  ot  the  ecliptic,  the  other  fide  “  230  38*  44^  the  diflance  of 
the  ftar  from  the  pole  of  the  ecliptic,  and  the  included  Z  =  1  6a 
32'  50"  the  complement  of  the  ftar’9  longitude:  Then,  by  trigo¬ 
nometry,  is  found  the  3d  fide  =  6°  43'  10"  the  required  diflance 
of  the  ftar  from  the  pole  of  the  equator  at  the  creation. 


9^  L  A d  i  e  s'  D  i  A ri  e  s.  \J$eighton\  1714* 

Of  the  Eclipfes. 

An  eclipfe  of  the  fun  is  caufed  by  the  interposition  of  the 
moon’s  dark  body  between  the  moon  and  our  fight,  for  the 
moon  being  then  under  the  fun,  doth  come  in  a  direCt  line 
between  the  fun  and  our  eyes,  and  fo  by  the  thicknefs  and 
opakenefs  of  her  body  doth  obumbrate  and  hinder  the  fun 
from  fhining  upon  us ;  and  this  always  happens  at  the  con¬ 
junction  of  the  fun  and  moon,  or  new  moon,  but  not  at  every 
new  moon ;  but  only  when  the  conjunction  falleth  in  or  near 
to  either  of  the  nodes,  at  which  time  She  hath  little  or  no 
latitude  from  the  ecliptick. 

An  eclipfe  of  the  moon  is  caufed  by  the  direct  interpofition 
of  the  earth  between  the  fun  and  her ;  then  thefe  three  great 
bodies  are  all  in  one  diametrical  and  Straight  line,  the  dark 
body  of  the  earth  being  between  the  fun  and  moon,  doth 
hinder  the  beams  fromfhining  on  the  moon,  and  fo  the  moon 
having  no  light  of  her  own,  but  what  She  receiveth  from  the 
fun  by  reflection,  doth  really  become  dark :  and  thefe  eclipfes 
always  happen  at  full  moon,  but  not  at  every  full  moon,  but 
at  fuch  when  jfhe  is  in  or  near  the  ecliptick.  And  although 

There  will  happen  four  eclipfes  this  year  1714,  yet  not 
one  of  them  will  be  vifible  in  England. 

The  firft  eclipfe  is  of  the  moon,  on  the  18th  day  of  may, 
half  an  hour  after  7  in  the  morning,  but  not  vifible  to  us, 
the  moon  being  then  fet,  but  may  be  feen  in  Newfoundland 
in  America. 

The  fecond  is  of  the  fun,  the  ill  day  of  june,  invifible. 

The  third  is  of  the  fun,  the  2.7th  of  oCtober,  at  5  in  the 
evening,  the  fun  being  then  fet,  therefore  invifible  to  us. 

The  fourth  eclipfe  h  of  the  moon,  the  10th  day  of  no- 
vember  about  noon,  invifible. 

Thefe  eclipfes  this  year  being  fo  inconfiderable,  I  will 
give  you  an  account  of  as  great  an  eclipfe  as  has  happen’d 
in  Engl  and  thefe  50  years.  It  is  of  the  fun,  the  2  2d  day  of 
apnl,  1715,  beginning  6  minutes  after  8  in  the  morning, 
and  lads  above  two  hours  :  the  fun  will  be  fo  totally  obfcured 
for  the  fpace  of  2  minutes  and  a  half,  that  the  ftars  will  ap¬ 
pear  as  though  it  was  night.  A  full  account  of  this  eclipfe 
you  fhall  have  in  my  next. 


New 


No.  ii. 
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New  Qjj  estions. 

New  Arithmetical  ^uejlions. 

I.  Quejlion  35,  propos'd  by  Mr.  John  Wilfon. 

Aflift  you  ladies,  that  in  art  are  (kill'd, 

And  have  the  bitter  fweets  of  love  once  feel’d ; 

You  I  invoke,  and  on  your  aid  rely, 

To  help  me  in  my  great’ll  extremity. 

Oh  !  how  the  icene  is  chang’d,  as  in  a  trice, 

I  who  could  others  counfel,  want  advice. 

My  fweet  Eliza  was  fo  charming  fair. 

That  Dian’s  nymphs  might  none  with  her  compare: 
Nor  was  her  face  fo  charming  as  her  mind, 

Her  chafte  love  free,  and  to  her  fwain  was  kind. 

But  above  all,  her  intellectual  part 
Was  virtuous,  witty;  conllant  was  her  heart. 

This  render’d  me,  when  in  Eliza’s  arms 
I  lay,  incircl’d  ’midft  a  thoufand  charms, 

The  happy’ft  mortal  breathing  on  the  earth: 

But  now  my  torment’s  far  more  worfe  than  death, 

Till  you,  fair  ladies,  your  afiftance  lend. 

And  give  an  anlwer  to  the  lines  I  fend. 

Eliza’s  father,  cruel  both  to  me 
And  to  my  dear  Eliza,  furioufly 
Snatch’d  my  deareil  from  m’encircling  arms-. 

And  utterly  denies  our  future  charms, 

Till  I  fhall  count  the  portion  of  my  dear, 

And  what  he’s  worth  in  all,  to  him  declare. 

*  Three  fevenths  of ’s  eftate  my  dear’s  to  have: 

4  The  other  four  to  his  own  ufe  he’ll  fave. 

‘  Now  what’s  ellate  is  worth  I  fain  would  know? 

*  But  he  no  more  than  this  will  to  me  fhow : 

4  The  pounds  being  cub’d,  the  product  of  that  fum 
4  Will  to  a  number  of  nine  figures  come : 

4  Which  by  the  fquares  of  eight  and  three  divide, 

4  And  in  the  quotient  ftill  there  will  abide 
4  Thoufands  three  hundred  fifty  two,  and  more, 

4  Nine  hundred  forty  feven  :  On  which  I  pore 
Both  day  and  night ;  but  I  no  good  can  do  : 

Therefore  my  whole  dependence  lies  on  you, 

II.  tdhiejtion  36,  by  Mrs.  Barbara  Sidway, 

A  gardiner  he  had  an  upright  cone, 

Out  of  which  fhould  be  cut  him  a  rolling  (lone, 

The  biggeft  that  e’er  it  could  make. 

The  mafon  he  faid,  that  there  was  a  rule 
For  fuch  fort  of  work,  but  he  had  a  thick  fkull. 

Now  help  him  for  pity’s  fake. 

Mathera.  '  K.  III.  Qiiaf- 
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III.  Quejl.  37,  by  Mr.  John  Hodge,  ofTruro,  in  Cornwall . 


Two  efquires  of  late,  of  noble  eftate, 

Once  happ’ned  to  fall  at  difcord  ; 

Their  wrath  grew  fo  high,  nothing  cotild  pacifie, 
But  the  law  or  the  point  of  the  fword. 

Their  counfellors  were  a  jolly  bride  pair, 

And  having  good  clients  in  hand, 

Refolved  to  ufe  them  as  friends  (not  abufe  them) 
As  by  this  you  may  underftand. 

In  tavern  being  met,  they  concluded  it  fit 
This  matter  in  law  to  delay, 

So  long  as  they  nine  could  change  places  to  dine, 
And  make  but  a  change  ev’ry  day. 

How  long  mull  they  lit,  tell  I  pray  ? 


IV.  38,  hy  Air .  Crabb  of  Whitlack'nigton  in  Somerfet . 


A  gentleman  with  his  artif ’cer  did 
Agree  tor  building  a  round  pyramid ; 

And  for  each  foot  folid  the  fame  did  contain, 

Seven  pence  was  the  price;  no  more,  lofs  or  gain  r 
And  now,  I  mud:  tell  ye,  it  was  his  good  pleafure 
To  have  it  be  made,  juft  after  this  meafure; 

That  when  it  was  rais’d,  in  inches  fix  fcore. 

Twelve  hundred  and  fifty  foot  folid  be  more 
Built  thereon :  and  let  the  height  in  this  cafe, 

From  the  top  o’th’ fame,  to  the  center  o’th’  bale 
Be  in  proportion  to  the  circuit  there. 

As  five  is  to  four:  and  now  obferve  here, 

JTwas  alfo  agreed,  that  for  the  fame  pay, 

To  have  a  room  in’t,  made  fquare  ev’ry  way, 

As  large  as  the  cone  would  admit  of,  I  fay. 

But  I  am  in  doubt,  he  can’t  do’t  alone : 

Pray  help  him  therefore  in  building  this  cone. 

And  th’  girt  at  the  bafe,  with  th’  height  to  him  give, 
With  the  fide  of  th’  room,  and  what  he  muft  have 
For  building  this  cone,  is  all  I  do  crave. 


V.  Criieft.  39,  by  Mr.  Richards,  of  St.  Thomas's,  nigh  Exon. 

The  fir  ft  king  of  Aflyria,  Ninus  by  name. 

Took  to  wife  Semiramis,  that  valorous  dame, 

Who  repair’d  old  Babylon,  when  ’twas  decay’d; 

And  by  her  great  courage  made  her  foes  afraid/ 

.But  one  thing  to  her  fame  I  think  proper  to  quote. 
Which  is  of  all  others  the  moft  proper  to  note: 

’Tis  that  obelilk  of  marble  file  caus’d  to  be  fet 
From  the  armenian  rocks,  and  in  Babylon  fet. 
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No.  ii.  New  Qjj  e  s  t  i  o  n  s. 

It  was  pyramid  like ;  the  bafe  twenty  foot  fquare, 

’Twas  of  one  folid  ftone,  and  (as  authors  declare, 

If  meafur’d)  one  hundred  befides  fifty  foot  high  : 

This  carriage  was  prodigious,  you’ll  quickly  reply. 

Now  (pardon  the  wildnefs  of  my  fancy)  fuppofe 
Being  funk  in  Euphrates,  it  were  thence  to  be  rofe, 

What  weight  were  fufficient  this  ftone  to  raife  up, 

Till  the  point  of  the  fame  fhould  appear  at  the  top, 

Or  furface  o’  th’  water  ?  befides  how  much  weight  more 

Muft  be  added  to  bring  it  as  it  was  before 

It  was  fuch  ?  I  mean,  the  whole  ftone  above  water ; 

For  when  we  have  done  this,  we  have  finifh’d  the  matter  : 
For  I  hope  they’ll  take  care  and  not  fink  it  again* 

If  Euphrates  fait  water  its  weight  will  fuftain. 

VI.  ^hiejlion  40,  by  Mr.  John  Newbold. 

In  walking  the  ftreet,  I  met  with  a  brifk  blade, 

An  honeft  old  lad,  and  a  cooper  by  trade  : 

He  was  merry  in  mind,  but  his  whiftle  was  dry; 

You’d  have  laugh’d  your  guts  out  in  hearing  him  cry 
Any  buckets  or  tubs,  any  barrels  to  mend  ; 

Here’s  hoops  of  all  fizes  :  pray  make  ufe  of  a  friend. 

I  obferv’d  him  a  man  of  abundance  of  tattle, 

And  that  mo  ft  of  his  knowledge  confifted  in  prattle ; 

Then  refolv’d  with  myfelf  that  I’d  give  him  a  rub ; 

So  I  afk’d  him  to  make  me  a  conical  tub ; 

Its  bafe  thirty  inches,  and  a  hoop  there  fo  wide 
Should  ,  if  placed  upright,  the  whole  tub  circumfcribe ; 

And  with  the  four  ends  of  the  diameters  right. 

And  hold  in  ale  gallons,  nineteen  ninety  eight.  ( 19*98 ) 
To  work  he  ftreight  went ;  but  foon  found  that  his  fkill 
Was  too  (hallow  the  problem  propos’d  to  fulfill : 

So  defires  in  this  letter  the  favour  from  you, 

To  fend  the  requeft  underneath  very  true: 

The  depth  of  the  tub,  and  diameter  leaft. 

And  hopes  that  the  ladies  will  grant  the  requeft: 

And  as  a  reward  (now  his  brains  are  grown  dunch) 

He’ll  treat  them  next  year  with  a  tub  full  of  punch. 

The  Prize  Question,  of  10  Diaries ,  to  be  deter??iined  by 
Lot  among  thofe  <who  an  fiver  it  before  Candlemas. 

[As  this  Queftion  is  propofed  in  very  bad  verfe,  I  (hall 
here  turn  it  into  plain  profe.J 

In  gauging  a  fpheroidical  ale  calk,  I  found  the  diameter  of 
one  head  to  meafure  18*1  inches,  that  of  the  other  16,  the 
b  ung  diameter  ao,  and  the  diftance  between  the  two  heads  20 *6 
inches;  alfo,  by  the  cafk  lying  a  little  obliquely,  I  obferved 

&  a  that 
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that  the  liquor  juft  rofe  to,  or  touched,  the  upper  extremi¬ 
ties  of  the  two  heads.  Having  noted  thefe  dimenfions,_  I  was 
informed  that  there  were  in  the  cafk  a  ball  of  iron  weighing 
to  lb.  another  ball  of  lead  weighing  90  lb.  and  a  cube  of  box, 
a  foot  fquare.  Pray  what  quantity  of  liquor  tv  as  in  the  cafk. 
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Solutions  to  the  loft  years  Quejlions. 

*  I.  Quejlion  35,  anfwered  by  Mr.  Peter  Walter,  and  Mr. 

Ja.  Cole,  of  Portfmoutb . 

GOOD  fir  rejoyce,  now  you  your  point  fhall  gain, 
And  in  your  arms  your  charming  fair  detain; 

Then  to  her  father  with  affurance  go,  ") 

Tell  him  you  do  his  daughter’s  portion  know,  £ 

For  ’tis  the  number  which  you  find  below. 

The  father’s  eftate,  588  /.  The  daughter’s  portion,  252/. 

The  fame  anfwered  by  Mr.  William  Vorley,  writing  majler 
at  Holbech ,  Eincolnjhire. 

You  may  marry  Eliza  as  foon  as  you  will, 

For  I’ve  found  out  her  father’s  eftate  by  my  fkili 
In  arithmetick,  if  that  I  be  right, 

To  be  pounds  five  hundred  eighty  and  eight; 

Yet  to  be  more  kind,  unto  you  I’ll  fhew,  *) 

That  pounds  two  hundred  fifty  and  two,  > 

Is  her  juft  portion.  I  joy  her  to  you.  j 

This  queftion  was  anfwered  by  Mr.  Moyle ,  Mr.  Hatton , 
Mr.  i Sbepheard,  Mr.  Crabby  Mr.  Lingen,  Mr.  Coocb ,  Mr. 
Beriffy  Mrs.  Jane  Jelly ,  Mr.  Hally  Mr.  Elphick ,  Gyncephi- 
lujy  Mr.  Hayward f,  Mr.  Cartery  Mr.  Raggy  Mr.  Widdowsy 
Mr.  Woodhaniy  Mr.  William  Bainhaniy  Mr.  Edens ,  Mrs. 
Nelfon,  Mr.  Williams y  and  others. 

II.  Chief 


*  X.  Qjj  e  s  t  1  o  n  35.  folved. 

Since  the  cube  of  the  number  of  pounds  in  the  whole  eftate  is 
equal  to  35x947  x  64  X  9  —  103x97471,  the  number  itfelf  muft 
be  equal  to  the  cube  root  of  this  number,  which  is  588/.  ~  the 

whole  eftate.  Confequently  7  of  588  =  152,  l*  is  the  lady’s  portion 
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*  II.  Quejlion  36,  answered  by  Mr .  Newbold. 

Honed  mafon,  thro’  Mrs.  Sidway’s  perfwafion. 

I’ll  fhew  you  the  way  for  to  cut 
The  greater:  cylinder  out,  of  all  cones  without  doubt, 
And  this  is  the  way  you  muft  do’t : 

Through  the  middle  of  its  height,  cut  the  cone  right 
To  its  axis,  and  then  you  will  find, 

A  cylinder  in  this  cafe,  muft  have  fuch  a  bafe. 

For  the  greatefl  to  be  of  its  kind. 

Mr.  Berijf \  Mr.  Hall ,  Mr.  Wylde ,  and  Mr.  Clayton ,  fay  it 
n  muft  be  cut  thro’  j  of  its  height,  agreeing  to  the  propofer. 

Mr  .Williams  i  Mr.  Andrews,  Mr.  Crabby  and  Mr.  Cole  an- 
I  fwered  this  queflion. 

t  IN.  Quejlion  37,  anjwered  by  Mr.  Tho.  Dodd. 

May  fuch  amufements  always  end  rafh  ftrife, 
Dedruftive  of  the  peaceful  fweets  of  life: 

Had  they  but  fat  each  day  in  diff’rent  range, 

And  liv’d  to  fee  how  often  they  could  change, 

They’d  feen  more  days  than  all  MethufalaC s 
Juft  twenty  four,  with  fix  and  nine  fcore  days. 

And  by  Mr.  Lingen,  and  Mr.  Nath.  Kew,  of  Bat). £ 

How  few  can  we  find,  fo  good  of  that  kind,. 

So  generous,  fo  wonderful  civil ; 

I  have  felt  the  curft  claws  of  fome  traders  in  laws  : 
Deliver  us  Lord  from  that  evil. 

They  muft  have  continued  993  years,  and  iS 6  days. 

IV.  $uef- 

\ 

— - - — - r - - - — . . . . . * 

*  II.  Qjj  estion  36.  folved . 

From  feveral  folutions  that  have  been  given  of  this  queftion,  it  is 
very  certain  that  the  cone  muft  be  cut  at  one-third  of  its  altitude. 

f  III.  Qj;  estion  37.  folved. 

The  time  required  will  be  z:  1  x  a  x  3  x  4  x  s  x  5  x  7  x  8  x  j  ~ 
361880  days;  which,  at  365!  days  to  the  year,  come  to  9-9 
years. 

K  l 
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#  IV.  QueJUon  38,  answered  by  Mr.  John  Newbold,  Mr. 
Lewis  Evan,  Mr.  Abel  Ragg,  Mr.  John  Andrew,  Mr. 
Nich.  Stevens,  and  Mrs.  Nelfon. 

What  human  pleafures  more  delight  the  mind. 

Or  folid  notions  fatisfadlion  find, 

Than  centred  are  in  mathematick  fkill ; 

The  fweet  endowment  of  that  fplendid  quill. 

. — "-The  queftion  38  is  fo  fublime, 

It  makes  the  nine  harmonious  numbers  chime 
Into  a  theorem  of  a  high  degree, 

Surfolid  much  adfe&ed  it  will  be ; 

Which  I  determine  by  converging  feries, 

And  underneath  have  folved  ail  its  queries. 

feet  inch. 

The  circumference  of  the  pyramid  at  the  bafe  41  6 

The  whole  height  of  the  cone  -  --  --  --  51  10 

The  fide  of  the  room  -----------  7  1 1 

The  content  in  folid  feet  when  the  room  is  deduced, 
1878*1093.  The  charge  of  the  building,  54/,  1  $s.  6d. 

V.  %uef. 


*  IV.  Qjestion  38.  folved. 

Put  err*  785398  &c.  and  5  x  and  4*  for  the  altitude  and  cir¬ 
cumference  of  the  upper  part  whofe  content  is  1250.  Then  its  fo- 
»  5  £  1  3 

lidity  is  -  rr  1250;  hence  x  rr  ^750 a  rr  8*382697.  Cou- 

3  a 

fequently  the  altitude  of  the  whole  cone  rr  5  *  +  to  r:  51  •9x3485 
feet  rr  51  feet  10*96182  inches,  and  the  circumference  of  its  bafe 
rr  4* +  8  rr  41*53078  feet  rr  41  feet  6*369456  inches:  Alfo, 

by  fimilar  folids,  5*3  :  5*  4-  x  o]1  ::  (~~y  — ^  xz5o  :  LHEZj 

X1250  rr  2375*14  =  folidity  of  the  whole  cone. 

Now,  if  Arr  5*  +  xo  rr  51*913485  the  altitude  of  the  whole 
cone,  and  z  rr  the  fide  of  the  inferibed  cubical  room ;  by  fimilar 

figures  we  fitall  have  A  :  : :  A  —  z  :  \z/^x  ;  hence  z  rr 

A 

— — - —  rr  7*921364  feet  rr  7  feet  11*056368  inches  rr  the 

1  -b  5  w1 

fide  of  the  room  ;  the  cube  of  which  gives  497*05  for  the  vacuity. 

Taking  this  from  the  whole  folidity  (2375*14)  we  obtain  1878*09 
for  the  folid  part;  which,  at  7  d.  a  foot,  produces  54/.  15*.  6  d. 
a'$z 
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*  V.  Queftion  39,  anfmered  by  Mr.  Newbold. 

When  noble  thoughts  invert  a  noble  foul, 

And  martial  ardours  all  the  mind  controul ; 

When  female  fpirits  dare  encounter  thofe 
Sad  dangers  we  to  fancy  fcarce  fuppofe ; 

Darting  their  courage  through  their  fplendid  eyes, 

And  mailer  danger  with  the  lead  furprize : 

Oh  !  Semiramis,  what  d range  a&s  1  find 
Recorded  of  thy  elevated  mind. 

Especially  the  ftately  pile  thou’ft  fet 
In  Babylon ,  has  made  thy  works  complete. 

And  fet  the  poets  wits  at  ftrife  to  feign 
Sufficient  words  t’  immortalize  thy  name. 

Some  fain  would  know  how  much  ’twill  weigh 
when  in  the  air,  and  in  the  fea. 

And  for  to  pleafe  the  minds  of  thofe 
Their  whole  requests  I  here  difclofe. 

Tun .  cnvt.  qr.  lb. 

To  raife  it  to  the  furface  —  —  —  939  3  a  10 

To  be  added  to  raife  it  out  —  —  573  i*  3  *5 

The  weight  in  the  air  —  —  — •  I512,  16  z  7 

This  calculus  is  according  to  Mr.  Ward's  tables  of  fpeci- 
fick  gravities,  and  differs  considerable  from  thofe  taken  from 
Philofophical  Tran  factions. 

To  this  queftion  I  received  true  anfwers  from  Mr.  Peter 
Ward ,  Mr.  Tho.  Fearne ,  Mr.  Crabby  Mr.  Beriff Mr.  Hall , 
Mr.  Edward  Elpbick ,  Mr.  Abel  Ragg,  Mrs.  Diary  Nelfon , 
and  Mrs.  Carrington. 

To  the  40th  queftion  I  received  but  one  anfwer,  from  Mr. 
Edens ;  although  I  conceive  the  queftion  very  well  explains 
the  meaning,  yet  I  find  moft  perfons  were  at  a  lofs  in  an- 
fwering  it.  ’Tis  no  more  but  to  find  a  fruftrum  of  a  cone 

that 


*  V.  Qjj  e  s  t  1  o  n  39.  folved. 

The  folidity  of  the  pyramid  will  be  io1  x  —  i0000  feet  rr 

34S5ooeo  cubic  inches.  Now  by  Ward's  table  of  fpecific  gravities, 
a  cuoic  inch  or  marble  weighs  1-368839  ounces  avoirdupois,  and 
ail  inch  of  fait  water  -394804  ounces;  and  their  difference  is  *973965, 
Whence,  the  weight  required  to  raife  the  point  of  it  to  the  furface 
of  the  water  will  be  '9739^3  x  34360000  22!  33660130-402.  22:  030 
tons  3  cwt.  x  qr.  1  xlb.  6*402. 

And  it  is  evident  that  the  whole  iveight  of  the  marble  will  be 
neceflary  to  raife  the  whole  of  it  above  the  water. 
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that  will  hold  19  gallons,  and  98  hundred  parts,  whofe  grea- 
ted  hoop’s  diameter  is  30  inches,  when  placed  perpendicular 
to  the  veffel,  fhall  touch  the  two  ends  of  each  diameter, 
the  lead  diameter  mud  be  18* *236  inches,  and  depth  11*9104 
inches.* 

Mr.  Richard  Ford  anfwer’d  all  the  fix  quedions  in  one 
copy  of  verfes,  which  came  too  late  to  be  inferted. 

Anfvcer  to  the  Prize  Quejlio?:. 

To  the  prize  quedion  propofed  lad  year,  I  received  a  con- 
fiderable  number  of  anlwers ;  but  the  difference  among  au¬ 
thors  concerning  the  fpecifick  gravity  of  metals,  and  the  va¬ 
rious  theorems  by  which  they  found  the  content  of  the  caff, 
and  its  vacuity,  caufed  fome  (tho’  inconfiderable)  difference. 
It  would  be  endlefs,  as  well  as  needlefs,  (in  my  fmall  room) 
to  give  you  an  account  of  the  whole  operation,  which  could 
not  well  be  explain’d  without  a  figure  of  the  fpheroid,  and  the 
algebraick  theorems  deduced  therefrom,  and  would  thereby 
be  troublefome,  as  well  as  uncommon  in  a  work  of  this  na¬ 
ture;  I  fhall  therefore  omit  that,  and  only  incert  fo  much  as 
anfwers  the  demands  in  the  quedion. 

Mr. 


*  VI.  QjJ  EST10N  40.  folvcd. 

Put  xn  zz  30  zz  the  bottom  diameter,  xx  zz  the  top  diameter, 
and  A  zz  the  content  in  ale  gallons.  Then,  by  the  nature  of  the 
circle,  zz  the  perpendicular  depth  ;  and,  by  page  159 

Menfuration,  we  have  4  x  as  +  +  «  x  -  n  x 

*  7 3 £  39  <kc. 

— - - —  zz  a 8 xAj  where  28a  ~  the  inches  in  a  gallon;  or 
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Now  when  A 


<ia-\-ax-\-xx  x  \faa  —  xx  zz  - — . 

3-14159  See. 

19-98  as  in  the  quedion,  there  is  no  number,  taken  as  the  value 
of  x,  will  produce  fo  great  a  content,  the  number  19-98  being 
above  the  maximum.  But  to  find  the  greateft  content  the  cafe  will 
admit  of,  put  the  fluxion  of  a  a  +  xx)z  x  a~a 

nothing,  and  we  fhall  have  o 
a  a  4-  a  x  -j-  x  x  zz  a>  +  a*  x  —  a  axz 

*3  -4-  io.v1  —  75  x  —  1x25  =  o  ;  or,  putting 
23  4-  zz2  —  324-9  zz  o  ;  the  root  z  of  this  equation  is 
1-9394;  confequently  xx  zz  xozzz  19-394  =  the  value  of  the 
lefs  diameter  when  the  content  is  a  maximum  ;  and  then  the  depth 
\daa —  xx  is  zz:  x  1-444,  and  the  greateft  content  — 

jo x  4-  30  x  19*349  +  19-349 1  X  — —  X  '—JIFFS': 
ale  gallons. 


XX  zz  to 

a  a  —  xx  X  a  x  x  —  X  x 
3x3;  or  in  numbers 

f  x, 


i9*73? 
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:•  No.  12.  Qjj  estions  Answered.  jo  $ 

Mr.  John  Newbold,  and  Mr.  John  Edens ,  have  geome- 
tj  trically  demondrated,  and  algebraically  wrought  each  de- 

Imand.  An  abdradt  of  which  follows  after  Mr.  Edens'  an- 
fwer  in  verfe. 

To  the  ingenious  fons  of  art  I  write, 

Who  in  the  inatheraaticks  take  delight. 

To  cenfure  others  ’tis  not  my  intent. 

But  to  the  gauger  my  refpedfs  prefent. 

Hard  was  his  fate  that  he  this  barrel  found, 

Such  are  not  common  in  a  gauger’s  round; 

For  if  they  were,  others  as  weii  as  he, 

Would  often  at  their  ne  plus  ultra  be  : 

At  his  requeft  I  here  fend  my  affidance, 

And  from  each  head  to  th’  bung  the  didance, 

And  what  the  barrel  holds  I  make  appear, 

And  what  remains,  tho’  vulcan’s  craft  was  there. 

Now  fince  this  take  did  pofe  the  gauger  fo, 

Pray  Ihew  to  him  what  I  have  done  below. 


The  fpheroid’s  greateft  diflance  from  bung  to  head 
The  lelfer  didance  —  —  —  —  — 

The  content  of  the  cafk  in  ale  gallons  —  — 


inches 

12*053 

8*547 

20*763 


The  iron  ball  equal  to  cubick  inches 
"The  leaden  ball  —  — -  — • 

The  cafe’s  vacuity  —  — » 

The  box  emerged  *— 


217*048 

219*717 

ii7’8i4 

1723*000 


The  fum,  cubick  inches  —  —  —  2277*579 

which  are  equal  to  ale  gallons  8*076 
which  deduced  from  the  whole  content  leaves  12*687 
ale  gallons,  the  true  quantity  of  liquor  remaining  in  the  calif. 

At  drawing  the  lots,  Mrs.  Anne  Morgan  won  the  prize. 


Mrs,  Mary  Nelfon,  of  Newmarket ,  anfwers  thus, 

Alas  poor  man  !  you’re  in  a  fad  condition  ; 

Who  can  refufe  to  anfwer  your  petition  ? 

If  th’  ladies  grant  you  not  relief  with  fpeed, 

You  may  at  lad  be  fo  reduc’d  indeed 
To  ride  like  Hudibras,  on  fuch  a  deed. 

But  fince  you  are  in  fuch  a  pitious  cafe, 

For  once,  I’ll  fave  your  credit  and  your  place: 

Here  underneath  I’ve  anfwer’d  all  your  queries,  _ 
Which  gives  me  one  fair  chance  to  win  the  diaries, 
(  Here  follow'd  the  anfwer  as  above,] 
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Mr.  William  Crabb’s  atifnuer  to  the  Prize  Quejiion.* 

Why  muft  ladies  turn  gaugers,  unlefs’t  be  for  wagers 
And  fave  a  young  man  from  undoing : 

Muft  they  be  frightned  all,  with  bullets  and  ball. 

And  a  cube  too ;  but  this  enfuing. 

May  make  it  more  eafie,  if  it  may  pleafe  ye. 

To  take  care  of  miftakes  in  the  matter: 

For  the  cube  I  do  fear,  had  no  part  in  the  air, 

Nor  room  to  fwim,  kept  it  under  water. 

(  Refponf.  ut  fupra.) 


The 


*  Prize  Q^u  estio  n  folved. 


Let  ACDF  be  the  caflc,  BE  the  conjugate  axe,  and  HM  the 
feniitranfverfe ;  CL  ||  to  HM,  HN  [|  to  AC,  H%JP  the  ftmi- 
conjugate  of  HN,  and  NO  and  R  |j  to  BE. 

By  the  nature  of  the  ellipfe,  we  have 
VH B2 —  cTA'  :  \/~H B1  —  IC*  ::LK:KC ;  and,  bycompof.  &c. 
a/hI1  —  G~A^  +  a/Hb*  —  I Cx  :  LC  ( =  LK  +  K  C) 

LCx  a/H3*  —  GA* 


a/HB 


G  A%  :  LK 


xo%6  x  a/  101  — -  9-05 


::  1 


V  101  —  9-OS2  +  V102 


H  B "  ■ —  G  A a  •+*  \/  E  B  ‘ 
=  8*54^3* 


IC> 


8 : 


\/HB- 


IC*  :  KCz= 


LCx  a/H B  —  1C- 


xo-6  x  V io1  —  81 


a/io1  —  9‘°S2  Hh  V 101 


v HB *  — G  A 1 

=  ii'0537. 


8* 


1C% 


And, 


10? 


No,  12.  Questions  Answered. 

The  Prize  Quejlion  answered  by  R.  Sandford. 

Well,  look  you  here  good  queftion  fpoil’d, 

Cot  knofe  was  nere  fee  like,  fir; 

Was  put  good  ale  for  verjuice,  child, 

Splut  was  in  a  paffion  llraight,  hr. 

( The  anfooer  as  above.') 

Beiides 


And,  a/EK  y  KB  :  KC  : :  BH  :  HM  = 

£10*537 

—  —  zz  10-0895. 

6 


BH  X  KC 
V EK  X  KB 


Alfo,  by  right-angled  As>  d  C  zz  a/ CL1-  4-  LA1-  z 

_  yf 

A/ 20 -6 1  4-  i-o5z  zz  10-62674 ;  and  fine  of  ACL  zz  — —  z 

ad  C 

*0509048  zz  fine  K.  NHM ,  which  put  zz  j,  and  its  cofine  zz  c. 


Then,  by  the  nature  of  the  ellipfe, 

MH 2  :  HB2  : :  MHl  —  HO2  :  0  N*  ; 

but  HO  —  H  N  X  c,  and  ON  zz  NH  X  s,  wherefore 

MH1-  :  HB 2  ::  MHi  —  H2V2  X  r2  :  HW1  X 

by  fubtradtion  _ _ 

MH€  —  HM  :  HB2  ::  MH*  —  HAT*  X  J2  4-  <2  : 

jf  2V2,  X  P2,  or  hnce  5  2  4“  zz  1 

MH*  —  HB1  :  HB%  ::  MH2  —  HAM  :  HN  11  X  J*,  or 
MH1  -  H^XJ1  :  HB2  ::  MH1-  HZVa  :  HiV*, 

and  by  addition 


MH2  —  HB2  X  J* 4  4-  HB2 6  :  HB2  : :  MH1  :  H,V43 

and  hence 

MH  y  HB  


JVH  = 


V HB1-  4-  r2  X  MH1 
MH  X  HB 


HB 


\/H  B 1  X  e2  4-  MH7-  X  -f2 


~  zZ  10-01094. 


Alfo,  its  femi-conjugate  PH  zz  \ZMHZ  4 -HBz  — HA72  — : 

10-15619*  „  .  ,  T„ 

IH  —  GH  i  r>  /t»  _  GH4-2C _ 

But  Hi?  zz  — — - zz  1-7  53  7  i  and  - - -  — 

2  2 _ 

6-525;  and,  by  right-angled  triangles,  Hj^  zz  4“  Bii1 

tz  8-703511;  confequcntly  iff?  zz  PH —  H^zz  1-45278. 

Then, 
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Befides  the  above-fpecify’d,  thefe  following  anfwer’d  it : 
Mrs.  B .  Sid-way,  Mr.  N.  Stephens ,  Mrs.  Staples,  Mr.  John 
Whittingh'am,  Mr.  B  of -well,  Mr.  Ford,  Mr.  Ber  rifle,  Mr.  T. 
Fenton,  Conft.  Love,  Mrs.  Hill,  and  Mr.  Moufe . 

You  tell  us  a  tale  of  a  tub  of  good  ale, 

That  can  buoy  up  the  box  in  the  liquor; 

But  ’twas  bird  with  rum,  or  elfe  fare  with  mum, 

Or  fomething  ftill  ftronger  and  thicker. 


The  Eclipfes  of  this  Tear . 

Twice  this  year,  1715,  fhall. the  earth  in  part  be  deprived 
of  the  fun’s  illuminating  radiancy,  by  the  interpofition  of  the 
opacous  body  of  the  moon  ;  and  twice  alfo  fhall  the  moon  be 
deprived  in  part  of  her  fun  borrow’d  lullre,  by  reafon  of  the 
earth  interpofing  between  the  fun  and  her. 

The  firft  is  a  great  eclipfe  of  the  fun,  on  friday  the  2zd  of 
april,  at  9  in  the  morning ;  vifible  to  us  in  England. 

The 


Then,  by  cor.  1  page  175  Menfuration,  the  content  of  the  fcg- 
ment  APC  will  be  3-14159  &c.  X  MH  X  X  -^,-P2  X 

HP _ J-Po> 

- — -  12,2- ‘9 787  inches  rr:  the  vacuity. 


But  the  content  of  the  box  cube  is  1 1 3  ~  1718 ;  all  of  which  will 
be  irrtmerfccl,  becaufe  it  is  heavier  than  ale.  Alfo,  thing  Ward’s  table 

of  fpecific  gravities,  the  foiiditv  of  the  iron  ball  will  be  — 

4*422,979 


“  117-0483  ;  and  that  of  the  leaden  one 


90  x  1 6 
<5-553885 


119*71 7* 


The  fum  of  thefe  three  added  to  the  above  fegment,  gives 
1187-744  for  the  fum  of  the  deductions. 

Now  the  .content  of  the  whole  calk  is  1 K3L  -f-  FAZ  X 
•1618  HG  -p  1  iL  /;  C  D 1  X  *2  <5 1 8  H I  — 

Teb~X~~gT^  FA-  X  FG  ■+■  CDz  X  BI  X  *21  <53  = 
5855-3 1 42. 

From  this  whole  content  then  taking  the  above  fum  of  the  de¬ 
ductions,  we  obtain  3567-5701  inches  ;  which  divided  by  181,  we 
have  11*65096  for  the  number  of  gallons  requited. 


No.  12 


.  Eclipses. 

j-w- 

The  equal  time  of  the  true  d  at  <3€®£&tiy,  apri! 
The  time  of  reduction  fubtraft.  —  — • 

Equal  time  of  the  true  conjunct,  of  the  ecliptick 
The  equation  of  time  add.  —  —  — - 

The  apparent  time  of  the  true  d  —  • — 

Interval  of  the  true  and  vifible  d  fubt.  *— 

Interval  of  the  vif.  d  and  great  eft  ob.  fub. 

The  hourly  motion  of  the  D  from  the  ©  - — 

The  beginning  of  the  eclipfe  2id  apr.  morn. 
The  beginning  of  total  obfcuration  — 

The  middle  or  greateft  obfcuration  ■ —  — 
The  vifible  conjunction  —  —  — ■ 

The  end  of  total  obfcuration  —  — - 

The  end  or  full  recovery  of  fun’s  light  — 
The  whole  duration  1 —  —  —  *— 


109 

d.  h.  m.  s, 
ai  21  17  7 

3  13- 
31  13  55 
16  23 
21  3°  18 

19  57 
% 

35  36 
8  6  6 

9  9  3 

9  10  19 
9  1©  21 
9  n  36 
10  19  9 

3  13  3 

The 


*  This  eclipfe  was  obferved  in  England  as  here  follows. 


Places 

•Obfervers 

Begin. 

limner. 

Emers. 

Pot 

End. 

h.  m.  s. 

h.m. 

s. 

h.  m.  s. 

m 

s 

h.  m.  5. 

Barton 

M.  Bridges 

3 

53 

Bell  bar 

M.  Jones 

8  <5  25 

9  9  45 

9i3*7 

3 

4i 

Broadway  *> 
Carmarth.  j 

8  47 

0 

8  49  3° 

1 

3° 

10  21  57 

Cambridge 

M.  Cotes 

9  14  37 

10  24  30 

Canterbury 

M.  Gray 

8100 

Chefter 

M.  Ward 

7  57  4° 

10  6  35 

Crew 

M.  Wright 

9  % 

8 

1 

0 

109  0 

Dublin 

L.  Archbifh. 

7  4a  1 1 

9  49  40 

Dublin 

M.  Hawkins 

7  41  3° 

9  48  45 

Exon 

L.  Bifhop 

8  55 

0 

8  59  0 

4 

0 

100  0 

Exon 

M.  Hudfon 

7  47  30 

3 

30 

10  030 

Greenwich 

M.  Flamfteed 

3 

1 1 

King’s  W  aid. 

M.  Whi tilde' 

. 

3 

5i 

Llanidan  7 
Anglefey  j 

M.  Rowland 

7  5i  3° 

London 

R.  Society 

860 

9  9 

3 

9  n  26 

3 

*3 

1020  0 

Northamp. 

M.  Hawkins 

9  5  n 

9  9  z  4 

4 

2 

15  35 

Norton-court 

D.  Harris 

8  8  55 

9  13 

Z3 

91411 

0 

59 

xo  24  47 

Oxon 

D.  Keill 

3 

3° 

10  15  10 

Plymouth 

M.  Heines 

7  4i  0 

CO 

3° 

8$oo 

4 

30 

9  54  30 

Portchefler 

C.  Chandler 

9  % 

ZS 

9  4  1 3 

3 

5o 

Salop 

D.  Rollings 

7  58  o 

1 

40 

i-o  6  0 

Up  min  her 

M.  Derham 

8  741 

9  10  58 

9x46 

3 

8 

10  21  45 

Wan  fled 

M.  Pound 

8637 

9  9  28 

9  1 1  48 

3 

20 

102032 

Weymouth 

M.  Hobbs 

«  53 

0 

858  © 

4 

0 

Wit  ley 

M.  Baxter 

7  59  0 

3 

15 

10  13  0 
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The  digits  eclipfed  are  izd.  10m.  16 s. 

The  lat.  of  the  moon  feen  at  the  begin.  or  zo"  fouth  afc. 

The  lat.  of  the  moon  feen  at  the  end,  o'  50"  north  afc.* 

This  eclipfe  will  be  central  in  the  nonagefime  degree,  in 
the  lat.  59'  54"  north,  and  long,  eaftward  from  Coventry 
I  o'  30"  in  the  fouth  eaft  parts  of  Norway. 

The  fecond  eclipfe  is  of  the  moon,  on  faturday  the  7th 
day  of  may,  half  an  hour  after  1  in  the  afternoon ;  fo  invi¬ 
sible  to  us. 

The  third  is  a  folar  eclipfe,  falling  on  funday  the  16th  day 
of  o<5tober,  at  11  in  the  morning. 

The  fourth  is  a  vilible  eclipfe  of  the  moon,  monday  o£to- 
ber  the  31ft,  at  4  in  the  morning.* 

The 


The  center  of  the  {hade  entered  England  about  Plymouth,  and 
palled  over  Exeter,  the  Devizes,  Iflip,  Buckingham,  and  Hunting- 
ton,  leaving  Oxford  and  Bedford  on  the  right,  and  Lynn  on  the 
left,  and  quitted  the  coafi:  of  Norfolk  about  Wells  and  Blakeney. 
Its  courfe  making  an  angle  of  52°  45'  with  the  meridian  eafhvards 
from  the  north.  And  its  velocity  19  geographical  miles  in  a  minute 
©f  time  very  nearly. 

In  fome  other  places  it  was  thus  obferved. 


*  This  eclipfe  was  obferved  at  Wanjted  by  Mr.  J.  Pound  thus. 


The  eclipfe  had  been  for  fome  time  begun. 
The  middle. 

The  end. 


The  digits  eclipfed  were  8f.  The  moon’s  diameter  3  3'  43' . 


App.  time 

h. 

m. 

s. 

is 

9 

0 

i5 

1  S 

47 

17 

38 

20 

Places 

Obfervers 

Begin. 

Greatell: 

Obfcurity 

End 

Quanta 

eciipf. 

h. 

m. 

s. 

1 

h. 

m. 

s.. 

h. 

m. 

s. 

dig. 

/ 

Paris 

R.  Academy 

3 

I  X 

0 

1 0 

28 

0 

Nurenburg 

1 1 

10 

I  2 

Hambivrg 

8 

S  7 

0 

1 0 

S 

30 

1 1 

30 

Kiel  in  Hold. 

9 

14 

0 

1 0 

19 

20 

r  r 

z 9 

O 

1  r 

20 

Berlin 

J.  H.  Hoffman 

1 0 

22 

0 

I  X 

34 

X 

1 1 

0 

Franckfort 

8 

So 

0 

1 0 

0 

1 

1 1 

10 

O 

10 

34 

Pirna 

D.  Schmiderus 

9 

IS 

0 

1 0 

30 

0 

1 1 

32 

O 

1 0 

0 

Dantzick 

9 

40 

l 

12 

Z 

40 

Warfaw 

9 

49 

0 

Parma 

P.A.Beccadelli 

8 

4S 

5 

1 1 

O 

4S 
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Ufefulnefs  of  the  Mathematicks.  ns 


The  equal  time  of  the  true  oppofition  at’? 

Coventry,  odober  —  — ■ 

The  time  of  redudion  add.  —  “ 

The  corred  time  of  the  true  oppofition  in  7 
the  ecliptick  —  —  —  —  J 

Equation  of  time  add.  —  —  "~ 

The  apparent  time  of  the  oppofition  —  — 

Interval  of  the  true  8  and  greatefi:  obfc.  s. 
The  beginning  the  51ft  odober,  morning  — ■ 
The  middle  or  greatefi:  obfcuration  — ■  — • 


The  end  at  —  — ’  —  *~ 

The  whole  duration  ■ —  • —  —  — 

The  digits  eclipfed  7  d.  51m.  19  s.  nor. . 

Latitude  of  D  fouth  defc.  at  the  £  |^|inne 


30  1 6  16  3 1 

2  56 
16  19  27 

3  56 
16  23  23 

5  5* 
2  5  8  29 

4  19  31 

5  36  33- 

8  38  4 

'35  43 
44  25 


A  type  of  the  lunar  eclipfe 
the  3  [/?  of  October,  a  quar¬ 
ter  after  4  in  the  morning . 


T  gave  you  an  account  lafi  year,  that  the  fun’s  eclipfe  on 
the  22d  of  april,  is  the  greatefi;  that  (I  can  find)  has  hap¬ 
pened  in  England  thefe  60  years,  or  perhaps  a  much  longer 
time,  or  that  will  happen  for  fo  long  yet  to  come.  I  do  not 
find  that  anno  1653,  was  total. 

There  will  be  two  very  large  eclipfes  of  the  fun,  one  on  the 
nth  of  may,  1724?  at  6  at  night;  the  other  on  the  14th  of 
July,  1748,  between  10  and  n  in  the  morning.  There  will, 
before  the  year  1762,  be  16  total  eclipfes  of  the  moon,  and 
31  partile  eclipfes.  As  alfo  15  vifible  eclipfes  of  the  fun,  9  of 
which  will  be  very  confiderable  ones ;  an  account  of  thefe 
you  may  meet  with  in  fome  of  my  next. 


Of  the  excellency  and  ufefulnefs  of  Mathema 

tical  Learning . 

In  all  ages  and  countries  where  learning  hath  prevail’d, 
the  mathematical  fciences  have  been  looked  upon  as  fome  of 

L  2 r  the 
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the  chief  and  mod:  conhderable  branches  of  it.  And  amongfl 
the  feven  liberal  arts,  no  lefs  than  four  of  them  are  mathe¬ 
matical;  namely,  arithmetick,  geometry,  muiick,  and  aftro- 
nomy.  There  is  no  fcience  in  the  world,  that  does  improve 
the  mind  of  man,  fo  much  as  this ;  by  giving  it  a  habit  of 
clofe  and  demonftrative  reafoning;  by  freing  it  from  credu¬ 
lity,  prejudice,  and  fuperftition ;  by  rend'ring  it  exadt,  and 
capable  of  folving  the  greateft  difficulties  ;  and  laffily,  by  re¬ 
gulating  the  imagination,  and  giving  the  mind  the  greateft 
extension  and  capacity  that  human  nature  is  capable  to  attain. 

The  ufefulnefs  of  this  fcience  is  almoffi  infinite,  there  be¬ 
ing  fcarce  any  knowledge,  art,  or  fcience  in  the  univerfe, 
but  may  be  abided  and  advanced  by  it.  And  indeed  it  is  to 
this  fcience  we  owe  the  vad  improvements  of  natural  know¬ 
ledge  in  thefe  lad  ages,  and  fome  of  the  mod  noble  inven¬ 
tions  of  the  world. 

Arithmetick  is  an  art  more  liberal  than  all  the  red,  for  it 
makes  ready  payment  for  our  diligence,  in  that  it  indantly 
gives  the  demondration  of  its  operations,  and  fets  no  leffon 
which  does  not  at  the  fame  time  difplay  the  perfection  of  its 
fecrets.  It  has  this  in  particular,  That  you  may  find  in  each 
of  its  operations,  that  perfection  which  is  vainly  fought  for 
in  the  whole  circle  of  other  arts. 

Without  it  trade  would  go  near  to  ruin  :  What  would  be¬ 
come  of  the  nation,  if  by  it  were  not  kept  the  public  accounts 
that  regard  the  date  of  the  common-wealth,  as  to  the  num¬ 
ber,  fructification  of  its  people,  increafe  of  dock,  improve¬ 
ment  of  lands  and  manufactures,  ballance  of  trade,  publick 
revenues,  coinage,  military  power  by  fea  and  land?  Of 
which  no  perfon  can  truly  judge  without  fubjecting  them  to 
calculation. 

Is  it  not  by  this  and  geometry,  that  all  menfurations  of 
plains,  as  board,  glafs,  painting,  &c.  and  folids,  as  timber 
and  ftone,  are  performed,  and  fold  by  meafure  as  well  as 
cloth.  Workmen  are  paid  the  due  price  of  their  labour,  ac¬ 
cording  to  the  fuperficial  or  folid  meafure  of  their  work. 
And  the  quantity  of  liquor  determined,  for  a  due  regulation  , 
©f  their  price  ana  duty.  I 

By  thefe  and  trigonometry  are  performed  thofe  ufeful  parts, 
as  meafuring  acceffable  and  inacceffiable  heights  and  diftances 
by  fea  and  land,  laying  down  plans  of  particular  lordfhips, 
inclofures,  and  taking  maps  of  countries.  What  fortifying, 
attacking,  defending,  bombing,  mineing,  or  quartering  and 
embatailing  of  armies,  could  be  performed  without  the  af- 
fiftance  of  arithmetick  and  geometry?  How  is  it  but  by  thefe 
arts,  that  building  of  houfes  and  fhips,  the  making  of  telef- 
copes,  microfcopes,  fpectacles,  and  all  other  optick  glaffes ; 
the  calculating  of  clocks,  watches,  and  fun-dials,  and  all 
\  mechanic!* 
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mechanic  engines  and  inftruments,  are  demonftrated  and 
made  ? 

Nor  is  its  ufe  lefs  inferior  by  fea  in  the  art  of  navigation, 
on  which  the  riches  and  fecurity  of  the  kingdom  depend- 
How  vain  and  unfuccefsful  would  the  merchant’s  pretenfions 
be  to  fetch  home  riches  from  any  part  of  the  world  ?  Could 
the  navigator  ever  hope  to  find  his  way  (after  a  ftorm)  by 
fea,  without  the  help  of  aftronomy,  to  know  longitude  and 
latitude,  by  the  fun,  moon,  and  ftars,  and  the  other  planets 
and  their  fatellites  in  the  obfervation  of  their  diflances,  op~ 
pofitions,  conjunctions,  eclipies,  rifing,  fetting,  culminating, 
&c. 

Our  ignorance  of  the  ebbing  ana  flowing  of  the  tides  would 
argue  a  want  of  aftronomy,  as  alfo  the  times  and  feafons  of 
the  year,  the  obfervation  of  the  feftivals  and  faffs  of  the 
church,  according  to  the  fir  if  primitive  inftitution,  could  not 
be  kept  to  a  due  difpofition,  as  to  the  return  of  the  feafons: 
and  the  fun’s  motion. 

Nothing  fiirely  can  more  illuftrate  and  give  greater  life, 
and  glory  to  aftronomy,  and  animate  its  profeffors,  than  the 
generous  encouragement  her  late  facred  majefty  and  parlia¬ 
ment  have  now  been  pleafed  to  give,  by  fettling  a  reward  of 
twenty  thoufand  pounds,  on  fuch  perfomor  perfons  as  (hall 
difcover  a  more  certain  and  practicable  method  of  afcertain- 
ing  the  longitude,  than  any  yet  in  practice.  And  although, 
aftronomy  is  in  thefe  days  arrived  to  a  great  perfection,  yet 
are  there  (I  doubt)  wanting  a  long  feries.  of  obfervations  of 
the  heavenly  bodies,  to  effect  the  fame. 

It  was  the  opinion  of  fome  about  1630,-  that  longitude* 
might  be  found  by  the  obfervation  of  fomething  below  the 
moon.  In  purfuance  whereof,  Mr.  Henry  Bondy  a  mathe- 
matician,  after  38  years  ftudy  and  obfervation  in  167 6 ,  pub- 
lifties  a  treatife*  entituled,  Longitude  found ,  by  the  magne¬ 
tic  k  inclinatory  needle ;  which  was  by  his  majefty’s  appoint¬ 
ment  examined  by  fix  commiffioners,  celebrated  men  of  their 
time,  viz.  Seth,  Lord  Bifhop  of  Sarum,  the  Lord  Brunker, 
Sir  Samuel  Morland,, Col.  Titus,  Dr..  Pell,  and  Mr.  Hook; 
and  was  farther  confirmed  by  feveral.  obfervations  in  the 
ftreights  of  Magellan  ;  for  encouragement  of  which,  his 
majefty  king  Charles  II.  was  gracioufty  pleafed  to  grant  his 
royal  licence  for  publifhing  the  fame,  with  privilege  for  15 
years,  dated  28th  june,.  1676.  But  itfeems  this  fell  fhort 
of  its  end,  as  all  the  methods  of  our  modern  pretenders  to* 
longitude  have  yet  done.  I  heartily  wifh  it  may  be  the  glory 
of  our  age  to  find  the  fame. 

But  as  ’tis  needlefs  to  fay  thus  much  of  a  fcience  that  illu— 
ftrates  its  ufes  and  perfections  daily,  I  can  but  admire  who 
would  be  ignorant  of  its  excellency,  ufe,  and  benefit  to* 

L  3  mankind^ 
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mankind?  Who  would  not  take  fome  pains,  to  attain  a  com¬ 
petent  knowledge  of  an  art  fo  truly  valuable?  I  am  confident 
there  is  no  thoughtful  and  contemplative  perfon  but  would 
find  pleafure  and  fatisfa&ion  in  the  iludy  of  it.  ’Twas  from 
thefe  confiderations,  that  in  my  vacant  hours  I  have  (tho? 
meanly)  endeavoured  to  introduce  fome  parts  of  it  into  the 
world,  by  the  enfuing  method. 

Some  Paradoxes  propofed. ,  to  he  anfwered 

next  year . 

A  paradox  is  a  feeming  falfity,  but  a  real  truth  ;  it  is  that 
which  to  unthinking  perfons  feems  abfurd,  or  impofiible, 
but  to  a  thoughtful  man  is  plain  and  evident;  the  main  drift 
whereof  is  to  whet  the  appetite  of  an  inquifitive  learner,  and 
let  him  upon  thinking.  Although  (fays  an  ingenious  author) 
the  foul  of  man  is  a  cogitating  being,  and  its  thoughts  fo 
nimble  as  to  furround  the  univerfe  itfelf  in  a  trice ;  yet  fo 
unthoughtful,  and  ftrangel’y  immur’d  in  fenfe,  are  the  ge¬ 
nerality  of  perfons,  that  they  need  fome  ftartling  noife  to 
roufe  and  awake  them* 

The  propofmg  a  paradoxial  truth  to  the  intellect,  immedi- 
diately  fummons  all  the  powers  of  the  foul  together,  and 
fets  the  underftanding  on  work  to  fearch  into,  and  fcan  the 
matter.  ’Tis  no  trivial  bufinefs  to  awaken  the  mind  of  man 
to  its  natural  ai5t  of  thought  and  confideration.  If  therefore 
thefe  enfuing  paradoxes  lhall  obtain  this  end,  it  matters  the 
lefs  if  fome  of  them,  upon  Uriel  enquiry,  fhould  be  found  to 
eonfift  of  equivocal  terms,  or  perhaps  pro  ve  little  more  than 
a  quibble  at  the  bottom. 

1.  A  Paradox  by  Mr.  Moyl'e.. 

Chridians  the  week’s  fird  day  for  fabbath  hold  ; 

The  jews  the  fever)  th  day  (as  they  did  of  old)1; 

The  turks  the  fixth  (as  I  have  been  told). 

Now,  good  fir,  pray  tell  to  me, 

How  it  is  pofiible  this  thing  can  be, 

That  ever  a  chriftian,  jew,  and  turk,  thefe  three 
Being  all  together  in  one  place,  may, 

In  and  upon  one  and  the  felfi- fame-  day, 

Have  each  his  own  true  fabbath?  tell,  I  pray.. 

Some  Geographical  Paradoxes  fro7?i  an  ingenious  author . 

Par.  1.  There  is  a  particular  place  of  the  earth,  where 
the  winds  (tho’  frequently  veering  round  the  compafs)  do 
always  bio  from  the.  north  point. 

Pa*, 
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Par.  3.  There  is  a  certain  hill  in  the  fouth  of  Bohemia, 
on  whofe  top,  if  an  equinoctial  fun-dial  be  duly  ereCted,  a. 
man  that  is  done  blind  may  know  the  hour  of  the  day  by  the 
fame,  if  the  fun  fhines. 

Par.  4.  There  is  a  vad  country  in  Ethiopia  fuperior  to 
whofe  inhabitants  the  body  of  the  moon  doth  always  appear 
to  be  mod  enlighten’d  when  (he’s  lead  enlighten’d ;  and  to 
be  lead  when  mod. 

Par .  5.  There’s  a  large  and  fpacious  plain  in  a  certain 
country  in  Ada,  able  to  contain  fix  hundred  thoufand  men 
drawn  up  in  battle  array ;  which  number  of  men  being  actu¬ 
ally  brought  thither,  and  there  drawn  up,  it  was  abfolutely 
impoffible  for  any  more  than  one  Angle  perfon  to  dand  up¬ 
right  upon  the  faid  plain. 

Par.  6.  There  are  three  didinCt  places  on  the  continent  of 
Europe,  equididant  from  one  another,  (they  making  a  true 
equilateral  triangle,  each  of  whofe  ddes  doth  condd  of  a 
thoufand  miles)  and  yet  there  is  a  fourth  place  fo  dtuated  in 
refpeCt  of  the  other  three,  that  a  man  may  travel  on  foot 
from  it  to  any  of  the  other  three,  in  the  fpace  of  one  artificial 
day  at  a  certain  time  of  the  year,  and  that  without  the  lead 
hurry  or  fatigue  whatfoever. 


I.  Quejlion  41,  by  Mr..  Dod, 

A  rakifh  fpark  the  other  night, 

(Who  had  learn’d  fame  algebra) 

Came  home  half  drunk,  as  well  he  might. 
From  tippling  all  the  day. 

His  uncle  chid  him,  and  complain’d. 

He’d  run  thro’  his  eftate. 

And  afk’d  what  he  that  day  did  fpend; 

To  which  he  anfwer’d  dreight. 

The  pence  fquar’d  and  involv’d  into 
Five  times  their  own  fquare  root. 

Are  pounds  one  hundred  fixty-two, 

Whence  you  may  find  it  out. 

II.  QjieJHon  42,  by  Mr.  William  Taylor. 

As  I  was  walking  out  one  day. 

Which  happ’ned  on  the  fird  of  may, 

As  chance  would  have  it,  I  did  fpy 
A  may-pole  raifed  up  on  high, 

The  which  at  fird  me  much  furprizkl. 

Not  being  before-hand  advertiz’d 
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Of  fuch  a  ftrange  uncommon  fight, 

I  fwore  I  would  not  ftir  that  night. 

Nor  reft  content  until  I’d  found 
Its  height  exabl  from  off  the  ground : 

But  when  thefe  words  I  juft  had  fpoke,- 
A  blaft  of  wind  the  may-pole  broke; 

Whofe  broken  piece  I  found  to  be 
Exadt  in  length  yards  fixty  three ; 

Which  by  its  fall  broke  up  a  hole, 

Twice  fifteen  yards  from  off  the  pole; 

But  this  being  all  that  I  can  do. 

The  may-pole  now  being  broke  in  two 
Unequal  parts :  To  aid  a  friend, 

Ye  ladies,  pray  an  anfwer  fend, 

III.  Quejtion  43,  by  Mrs.  Boydell. 

An  aged  fire,  with  his  two  daughters,  came 
To  town,  and  was  defir’d  to  tell  his  name. 

My  name,  fays  he,  ’s  a  thoufand  more  than  you,  T 
And  I.  and  if  you  add  the  other  two,  ?- 

The  number  of  this  prefent  year  they’ll  £hew.  > 

The  *  numr’al  letters  of  our  names  (well  fet  Y 

With  the  firft  letter  of  the  alphabet)  >■ 

Make  feventeen  hundred,  and  fourteen  compleat.  ^ 
I’ll  further  add  (to  make  the  problem  plain) 

Each  fingle  name  five  letters  doth  contain. 

*  D.  fiands  for  500,  C.  for  100,  L.  for  50,  V.  for  5,  I  .for1*  &c- 

IV,  Quejlion  44,  by  Mr.  T.  Hayward, 

Within  my  garden,  lying  on  the  ground, 

A  ftone  I’ve  got,  that  weighs  300  pound; 

A  little  barrow  likevvife,  fix  foot  long, 

I’ve  got;  tho’  little,  it  is  very  ftrong. 

Now,  firs,  becaufe  the  ftone  lay  in  my  way, 

I  fold  it  to  a  mafdn  yefterday ; 

Who  begg’d  my  barrow  for  to  take  it  home, 

And  calf d  his  two  men ;  prefently  they  come ; 

But  one  (being  lately  fick)  was  very  weak. 

More  than  five  fcore  he  could  not  undertake. 

Blow  on  the  barrow  muft  this  ftone  be  laid? 

Pray  tell  me  ;  for  this  fellow  is  afraid, 

If  he  ftiould  carry  much,  ’twould  do  him  more 
Dilkindnefs,  than  his  ficknefs  did  before.. 
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V.  QueJUon  45,  by  Mr.  Tho.  ShephearcL 

Suppofe  the  earthly  ball’s  circumference 
Be  one  and  twenty  thoufand  miles  in  length, 

Belides  fix  hundred  more.  I  fain  would  know 
How  far  the  head  of  any  one  doth  go 
More  than  his  feet ;  (but  yet  I  mud  difplay 
The  matter  more,  or  you’ll  not  find  the  way.) 

One  that’s  five  foot  and  feven  inches  tall, 

To  go  in  length  upon  this  earthly  ball 
Ten  thoufand  miles  exadlly :  That  is  all. 

VI.  Qtiejlion  4 6,  by  Mr.  Ed.  Elphick. 

Kind  fir,  I  pray,  can  you  to  me  declare 
A  lofty  tower’s  height  within  the  air : 

I’ll  tell  you  how  the  height  you  well  may  know, 
Which  iri  a  problem  unto  you  I’ll  fiiow. 

If  from  the  tower’s  height  there  fhould  be  laid 
A  plain,  whofe  furface  fine  and  fmooth  is  made, 

To  meet  the  earth  ;  three  hundred  foot  and  four 
From  the  foundation  of  this  lofty  tower; 

And  then  a  body  which  in  pounds  doth  weigh 
Juft  fifty  fix,  you  on  the  plain  do  lay; 

Juft  forty  pounds  will  the  fame  fuftain, 

From  Hiding  down  on  this  defcending  plain. 

But,  artift,  I  apply  myfelf  to  you, 

(The  tower’s  height)  to  calculate  it  true. 

The  Prize  Quejlion. 

When  Phoebus  had  up-heav’d  his  golden  head. 
From  the  foft  pillow  of  his  fea-green  bed. 

And  with  his  riling  glory  had  poffeft 
The  fpacious  borders  of  th’  enlighten’d  eaft : 

In  Albion’s  channel,  off  from  the  cliffs  of  Dover, 
Where  I  could  fcan  that  famous  channel  over, 

And  make  bright  Callis  filming  in  the  eaft, 

Our  fhip  then  lying  aim  oft  pointing  weft; 

The  day  ferene  and  fit  for  obfervation, 

I  fent  a  Hi  ip  to  form  a  fecond  ftation: 

Then  I  obferv’d  my  angles  for  to  be 
#  Twenty  four  and  eighty  fix  degree ; 

And  at  my  fecond  I  the  objedt  fees. 

At  f  forty  eight,  a  hundred  twenty  nine  degrees. 

*  14°  and  86°.  f  48?  and  1 3.9°. 


This. 


Ii8  Ladies’  Diaries,  \_Beighton~\  I7i&* 

This  being  known,  How  far’s  each  fhip’s  fromth’  Other  ? 
Likewife,  how  far  off  Callis  and  off  Dover? 

But  e’er  the  cafe  determin’d  will  appear. 

The  following  lines  to  you  I  muff  declare. 

Being  on  Dover’s  beach  an  object  I  eipy’d. 

Which  on  a  wave  from  Callis  bank  did  glide. 

In  equal  times  it  equal  fpaces  run, 

From  whence  its  rapid  motion  firft  begun. 

Forty  five  foot  was  each  wave’s  true  diftance. 

And  in  a  line  approaching  me  did  dance ; 

#  Two  hours,  twenty  five  minutes,  ten  feconds  more. 
Ten  thirds,  thirty  three  fourths  (the  wave  did  roar) 

And  thirty  fix  fifths,  is  the  true  time  I  found, 

From  my  firff  fight  to’s  breaking  on  the  ground ; 

Which  was  the  place  I  ffood  upon. 

Now  I  would  know  how  far  the  diftance  run. 

Which  being  known  (what  undetermin’d  were) 

If  rightly  managed)  true  proportion  bear. 

*  zh.x$!  10"  10'"  3  3f/,/  3 6’"". 
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Anfwers  to  the  Paradoxes  propofed  lajl  year- 

Anna  Philomathes  answer'd  them  all.  To  the  firjl  thus  : 

FROM  the  place  o’th’  jews  abode  let  the  other  two  fet  out. 
The  chriftian  eaft,  the  turk  weft,  and  fail  the  globe  about,  : 
Then  with  the  jew  they’ll  agree  when  they  again.,  do  meet, 

And  all  upon  the  faturday  will  their  true  fabbaths  keep. 
Paradox  id  answered,  the  South  Pole. 

Paradox  3d.  If  a  burning  glafs  be  the  nodus  of  a  dial,  and  p 
fo  contriv’d  that  the  focus  may  fall  on  an  iron  or  brafs  plate  (p 
or  ring,  on  which  the  figures  are  deeply  cut,  a  blind  man  , 
may  feel  where  the  plate  or  ring  is  heated  by  the  fun,  and  'i 
which  figure  it  is  upon  or  neareft  to. 

To  the  4th  paradox  the  ingenious  Anna  Philomathes  thus  1 
answers  :  The  light  that  falls  upon  any  body,  being  always  % 
in  a  reciprocal  duplicate  ratio  of  the  diftance  from  the  lumi-  | 
nous  body  :  hence  it  follows,  that  not  only  in  Ethiopia,  but  i 
in  all  parts  of  the  world  the  moon  doth  always  appear  to  be 
moft  enlightned,  at  the  full  moon,  when  fire’s  leaft  enlight- 
ned,  becaufe  fire  is  then  removed  from  the  fun  farther  than1 
at  the  new  moon,  by  the  diameter  of  the  moon’s  orbit. 
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1 The  $th  paradox  anfwered ,  according  to  Euclid .  A  plane 
can  touch  a  fphere  only  in  one  point,  call’d  the  contact,  and 
that  perfon  only  who  (lands  to  that  point  (with  refped  to 
the  center  of  that  fphere)  can  (land  upright. 

The  6th  paradox  apfwerd.  By  an  artificial  day  is  here 
meant  from  fun-rifing  to  fetting.  And  beyond  the  tropick, 
and  nearer  and  nearer  the  poles,  the  days  are  increas’d  when 
the  fun  comes  on  that  fide  the  equator  from  24  hours  long  to 
about  100  days  long,  the  fun  neither  riling  nor  fetting  in 
that  fpace  of  time. 

Mr.  Moyle  anfwer'd  2,  4,  5,  6;  Mr.  Edens ,  all;  Pajlcra , 
the  firft.  Mr.  B.  Graves ,  1,  2,  5.  Mr.  Andreevs,  2,5,  6. 
John  Hodge ,  all.  Mr.  Walker ,  2,  6.  Mr.  Wylde ,  2,  6.  Mr. 
Coles ,  1.  Mr.  Wentworth,  2,  6.  Mr.  AJh,  x.  Tho.  Andrew , 
3,  6.  Tho.  Coach,  5,  6.  /.  Richards ,  1,  2,5.  A.  Hall ,  1,2. 
and  Cynthia  Aris,  the  firft. 

Solutions  to  the  loft  years  quejlions • 


#  L  Ehiejiion  41,  anfwered  by  Mr.  Rfchard  Sandford. 

Well  might  his  uncle  blame  the  rakifii  fot. 

For  fpending  thus  three  (hillings  at  a  (hot; 

Sure  hefil  no  longer  trifle  time  away. 

But  fpend  lefs  in  ale,  more  in  algebra. 


The  fame  anfwerd  by  Silvia. 


Your  algebraick,  tipling  fpark, 

Might  well  reel  home,  when  in  the  dark ; 

I’ll  fwear  he  was  a  learned  blade. 

And  has  a  learned  reck’ning  made  : 

’Mongft  pot  companions  he’s  no  fool, 

Who  (cores  by  lcale,  and  drinks  by  rule ; 

-But  to  prevent  his  uncle’s  lofs, 

I  here  explain  the  tippler’s  dofe.  Anf.  36  pence. 


If  the  pence  in  162  pound  be  b,  and  the  pence  fpent  be 

s 


=  a ;  then  this  theorem  folves  the  queflion 


•  I.  QJJ  E  S  T  1  on  41.  folved. 

Let  x  denote  the  pence  fpent.  Then,  by  the  queflion  x^  x  5  \/x 

zz  162,  x  240  —  38880,  or  xz  x  “  77.76  ,  hence,  by  fquaring, 

_2 

x*  x  x  ox  xs  ”  77 7 6 2  ;  and  consequently  x  zz  7776s-  —  36  d. 


12,0 


Ladies’  Diaries*  \_Beightoj{\  1716, 


*  II.  QueftioTi  42 anfwered  by  Mr.  Jof.  Jeacock, 

To  aid  a  friend,  1  here  intend, 

The  may-pole’s  height  to  (how, 

So  if  you  pleafe,  you  may  with  eafe 
Thus  view  it  here  below.  Anf.  118*3985  yards. 

T’his  is  found  by  the  47 tb  theorem  of  1  lib.  Euclid. 

III.  Queftion  43,  anfvered  by  Philo  Tipperus,  and  Mr. 

P.  Profon. 

Whilfl  Lidia  for  Lydai  you  cunningly  write, 

You  think  you  may  lurely  enfnare  us;  David  icc6 

But  David  is  aged,  and  Lucia  bright,  Lidia  552, 

So  tis  eafy  to — — Philo  Tipperus  L^^cia  156 

The  daughters  who  to  town  with  David  came,  - - 

Lucia  was  one,  and  Lidia’s  t’other’s  name.  P.  Profon.  1714 

IV.  Ehieflion  44,  anfwered  by  Silvia. 

To  eafe  the  mafon’s  feeble  man  by  true  mechanick  {kill. 
The  ftone  upon  the  barrow  plan  thus  to  be  plac’d  I  will; 

Of  gravity  the  center  lay,  juft  fo  much  next  the  ilronger. 
That  diftance  ’twixt  the  other  may  be  two  to  one  the  longer. 

In  queftions  of  this  nature  the  refult  will  be  ;  the  greater 
{Length  multiply’d  by  the  fhorter  length,  is  equal  to  the 
leffer  lfrength  multiply’d  by  the  greatelf  length ;  and  here 
the  barrow’s  weight  is  not  accounted  for,  otherwife  it  would 
require  fome  flail  in  itaticks  to  refolve  it. 

V.  Ehiefiion  45,  anfwered  by  Silvia, 

Your  thought  is  odd,  but  juft,  the  cafe  is  plain, 

Our  heads  in  hafte,  outftrip  our  heels  ; 

And  what  in  miles  te.n  thouiand  thus  they  gain, 

(Unleis  the  man  be  drunk  or  reels) 

Without  the  help  of  magick  or  a  fpell, 

In  arithmetick  numbers,  I  will  teli. 

’Tis 


*  II.  QjJ  ESTION  42.  folved. 

It  is  evident,  from  the  quehion,  that  the  part  broken  off  (63) 
is  the  hypothenufe  of  a  right-angled  triangle,  whofe  perpendicular 
is  the  part  left  handing,  and  bafe  equal  to  (30)  the  given  diflance 
%vhich  the  top  ftruck  the  ground  from  the  pole  ;  and  confequently, 
by  right-angled  triangles,  y/'D1  30  1  —  y/3069  ~  55  ‘ 3 985' 559 

tr:  the  part  left  handing.  To  this  adding  6  3  the  part  broken  off, 
we  obtain  1  for  the  whole  length  required. 


No.  13.  Qjj  estions  Answered.  121 

’Tis  evident  in  the  cafe  propofed,  that  while  the  feet  de¬ 
fer  ibe  an  arch  on  the  earth’s  furface  equal  to  10000  miles,  the 
head  will  deferibe  a  fimilar  arch  of  a  circle,  whofe  radius 
exceeds  the  femi-diameter  of  the  earth  5  feet  7  inches : 
Therefore  as  the  femi-diameter  of  the  earth,  is  to  the  femi- 
diameter  increafed  by  5  feet  7  inches :  So  is  10000  geogra¬ 
phical  miles,  to  an  arch  exceeding  10000  miles  by  16*33  feet, 
according  to  Van  Culen  s  proportion  of  the  diameter  to  the 
circumference,  viz.  as  1  to  3’i4ij926s$s^9793-* 

VI.  The  4  6th  Vhicjli  on-a  n fevered  hy  the  fame ,  and  Mr.  James 

Cole,  Mr.  Doidge,  Mr.  Edens,  Mr.  Willingham,  Mr. 

Ronkiley,  Mr.  Wylde,  Anna  Philomatha,  Mir.  Richards, 

Mr.  Bower,  <bc. 

Your  tower’s  lofty  and  fublime, 

Your  problem  rational  and  line, 

Your  method’s  juft,  I  like  the  notion, 

Which  joins  with  numbers,  weight,  and  motion 
But  fure  it  is  contriv’d  to  vex  v 

Our  uninftrudted,  fofter  fex: 

You  try  our  weaknefs,  fearch  out  daws, 

By  algebra  and  ftatick  laws ; 

Yet  to  untie  your  curious  knot, 

Since  ’tis  a  homely  virgin’s  lot, 

Pleafe  to  accept  my  kind,  officious  aid. 

Who  am  a  rural  and  mechanic  maid. 

By  a  known  principle  in  mechanicks,  the  accelerating  ve¬ 
locity,  or  weight  of  bodies  on  an  inclin’d  plane,  is  to  their 
accelerating  velocities  or  weight  in  their  perpendicular  de- 
feent,  as  the  fign  of  the  angle  of  inclination,  to  the  radius; 
or  as  the  perpendicular  to  the  length  of  the  plane,  coniider’d 
as  an  hypothenufe ;  and  therefore  in  this  the  proportion  of 

the 


*  V.  Qjj  e  s  t  i  o  n  45.  folved. 


Since  the  earth’s  radius  is 


2 1600 


-5 —  inches,  and  c  fppt 
1  x  3-14159  &c.  5  -*  Itec 

7  inches  ~  67  inches;  by  fimilar  feiftors,  as  radius  :  racKus  -f-  <5y 
::  10000  :  10000  4- the  excels  travelled  by  the  head  ;  or,  by  di- 
viiion,  as  radius  :  67  : :  toooo  :  the  faid  excefs  ;  that  is 


as 


ii  600 


<57 


1 0000 


10000  x  67  x  z  x  3-14170  &e> 


ai  <5oo 


a  X  3-14159  &c. 

6700  x  3*14159  &c.  n  ;  , 

5= - y-y - =  194*8951  inches  =  1 6*141 »  feet  ~  the 

excefs  required. 

Mafhem. 


M 
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the  perpendicular,  and  the  length  of  the  plane,  being  given 
as  40  to  56,  or  as  1  to  1*4.  Let  the  perp.  fought  be  —  x, 
the  hypothenufe  will  be  1*45?,  and  the  bafe  304  feet  =#, 
then,  1*96  x2  —  x2  =  0*96  xa  zza2,  by  47  Euclid  7.  and  by 
divi lion  and  evolution. 


a  a 

O' (ht 


=  3 10*27  feet  required.* 


Here  follows  the  an  fivers  of  two  ingenious  perfons  to  all  the 
6  quefiionSi  in  one  copy' of  verfes. 


Mr.  G.  Mafon,  from  Northumberland . 


The  rakifh  fpark  three  {hillings  fpent. 

If  that  I  took  it  right ; 

'Which  having  done,  he  fwagg’ring  went. 
And  took  the  may-pole’s  height ; 

Which  was  in  yards,  fvefcore  eighteen. 
And  nigh  four-tenths,  I  fay; 

But  David  the  like  ne’er  had  feen, 

Lydra  nor  Lucia. 

Then  take  one- third  oW  barrow’s  length, 
And  thereon  lay  the  weight, 

’Caufe  the  one  exceeds  a  third  in  ftrength, 
’Twill  counterpoize  them  right : 

Then  f  xteen  feet  one  quarter  more. 

Let  them  bear  it  away, 

Or  feet  three  hundred  and  ten,  fome  o’er 
They  there  may  let  it  fay. 


Quo  ft.  41* 


42. 

43* 


44- 


4 5* 
46. 


Mr.  Fran.  Walker ,  of  Lynn,  in  this  method  anfwer’d  all 
fix ;  as  did  Mr.  Ambrofe  Gilbert ,  except  the  46th  queftiofi. 

I  am 


*  VI.  Qw  E  S  T  1  O  N  4 6.  folved. 

It  is  evident  that  this  problem  may  may  be  eafily  ConftruRei 
thus  :  Make  a  right-angled  triangle  whofe  hypothenufe  and  per* 
pendicular  are  56  and  40,  or  7  and  5,  or  any  two  numbers  pro¬ 
portional  to  thefe  ;  then  make  another  fimilar  triangle  whofe  bafe 
may  be  304;  and  its  perpendicular  will  be  the  height  of  the  caftlc 
required. 

And  from  the  fame  principle,  the  Calculation  may  be  given  with¬ 
out  algebra,  thus  :  Since  z  —  5  2  —  —  the  bafe  of  the 

hrf  triangle  to  which  the  other  is  fimilar,  we  fhall  have  as  v^24  :  S 

.=  304  .  _  ->(S  =  3.S-JS8J  =  the  cattles 

height. 


No.  13.  Qjj  estions  Answered. 

I  am  forry  no  other  perfons  that  have  truly  anfwer’d  them 
fingly,  would  take  the  pains  to  put  their  anfwers  into  one 
fhort  copy  that  might  have  had  a  place  here* 

The  Prize  Quejlion  anfwered,* 

To  this  queftion,  befides  abundance  of  falfe  anfwers,  I  re¬ 
ceived  ten  true  ones,  and  becaufe  I  fee  fo  few  amongft  f© 
many  ingenious  correfpondents,  I  am  apt  to  believe  it  was. 
as  difficult,  as  ’twas  an  uncommon  queftion ;  for  which  rea- 
fon  I  ffiall  here  give  you  the  folution,  and  the  algebraick 
method  by  which  the  fame  is  found. 

Sir  Ifaac  Newton ,  in  his  Principia ,  fays,  Let  there  be  a 
pendulum,  whole  length  from  the  point  of  fufpenfion,  to  the. 
center  of  obfcillation,  is  the  breadth  of  any  wave;  then 
while  the  pendulum  makes  an  obfcillation,  the  wave  will 
pafs  over  a  diftance  equal  to  its  breadth.  From  which, 
and  the  nature  of  pendulumst is  raifed  the  following  theorem.. 


*  The  Prize  Q_u  ejtion  folved. 


Perhaps  the  folution  will  appear  a  little  clearer  thus  :  Put  p  zZ 
3,9-1  inches  the  length  of  the  pendulum,  vzz6o  the  number  of 
vibrations  it  makes  in  a  minute,  b  —  45  feet  the  breadth  of  a  wave, 
and  t  zz  14 5-1*596  minutes  the  given  time.  Then,  by  the  nature 


of  pendulums,  */izb  :  a/ p  :  :  v  :  v  \/ rr  the  number  of  vi¬ 
brations  made  in  a  minute  by  the  pendulum  wliofe  length  is  the 
breadth  of  a  wave  -,  but  for  every  vibration  the  wave  will  pafs 
over  a  diftance  equal  to  its  breadth  b ;  hence  the  wave  moves  over 


bv%/  or  v 
n  b 


V  ™  feet  in  each  min.  which  therefore  drawn  into 
11 


£  minutes  makes  tv\ /  —  zz  tv  --  x  z.  zz  tv  v'15  x  srb  zz' 

ii  12 

Ttv\d3,  zz  145*1696  x  410^/3  zz  105605-2  feet  20  miles  nearly 
ZZ  the  diftance  between  Calais  and  Dover. 

This  diftance  being  obtained,  which  is  the  fide  CD  of  a  quadri¬ 
lateral  A  BCD,  of  which  the  angles  formed  by  the  oppofite  fide 
A  B  with  the  two  diagonals  B  D,  AC,  as  alfo  with  the  other  two 
fides  AD,  B  C,  being  given,  the  figure  will  be  ConJiruHed  (as  in 
the  Britifh  Oracle)  thus : 

At  the  extremities  A,  b,  of  any  line  Ab,  make  the  angles  b  Ac, 
l  Ad,  Abe,  Abd  equal  to  the  given  angles,  and  join  c,  d’,  fo  {hall 
Ab  cd  evidently  be  a  quadrilateral  fimilar  to  that  formed  by  the  two 
towns  and  two  {hips;  and,  confequently,  if  dc  be  produced  to  Et 
till  dE  be  equal  to  2.0  the  given  diftance  between.  Calais  and  Pover, 

M  2,  and* 
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Let  the  diftance  run  be  zz  a ,  the  length  of  a  flandard  pendu¬ 
lum  zz  p  zz  39*2  inches  ;  the  fquare  of  the  vibrations  in  a  mi¬ 
nute  =  f  zz  3600,  /  =  45  feet  or  540  inches,  the  breadth  of 
the  wave,  and  /  =  2  hours  25  min.  &c.  =  145*1696  minutes, 


alfo  rzz 45  feet:  then  s  :  p  ::  f :  ~  ;  but 


=  to  the 


number  of  vibrations  it  will  make  in  a  minute,  and  multi¬ 
plied  by  r  will  be  the  feet  the  wave  will  move  in  a  minute ; 


1"“  —  J  and  confequently,  by  reduction,  a  zz 


rts/g  =  105600  feet  =2  20  miles  fought,  or  the  diftance 
from  Calais  to  Dover. 

In  this  following  figure  C  reprefents  Calais,  D  Dover,  A 
the.  firft  fhip,  B  the  fecond. 


Then 


c 


D 


^Cal.  to  Dov.  6*  to  D  so  mil. 
Dov.  toiftfh.  BA  13*5192 


d 


Dov.  to  2d  fh.  DB  18*1583 


From  1  Cal.  to  ift  fit!  C  A  W4008 
Cal.  to  2d  fn,  C B  11*7238 


^iftfh.  to  2d  th.AB  13*0853  .2^? 

The  angles  DAB  86°,  CAB  240, 

DBA 48°,  CBA  129°. 

Mr.  William  Hannney ,  (who  won  the  prize  of  10  diaries) 
Mr.  John  Edens,  A.  Philomathes ,  Mr.  James  Moufe ,  Mr. 


Stephens , 


and  EC  be  drawn  pai*allel  to  Ad  and  meeting  Ac  in  C,  that  then 
CB,  CD  being  drawn  parallel  to  cb,  cd,  and  meeting  Ab,  Ad  iji 
3  and  D ,  the  points  A,  B  will  be  the  two  fhips,  C  Calais,  arid 
1)  Dover. 

The  Calculation  from  this  con  fir  u&i  on  is  alfo  evident:  viz.  af- 
Jfuming  Ab  zz  any  number,  as  fuppofe  10,  in  the  two  triangles 
Abe,  Abdy  we  have  given  all  the  angles  and  the  fide  Ab,  to  find 
the  other  fides ;  and  hence  thole  fides  are  Ac  zz  j  7 *  1 1 81 1  miles,  be 
zz  8-95914  miles,  Ad  zz  1 0-33093  miles,  and  bd  zz  r  3*86777  miles. 
Then  in  the  triangle  bed  are  given  two  fides  with  their  included 
angle,  to  find  the  third  fide  cd,  which  will  be  zz  15-28859  miles. 
Laftly,  by  fimilar  triangles,  as  cd  zz  15-28859';  CDzz  zq 
"Ab  zz  10  :  AB  zz  13-08165, 

Ac  zz  17-11811  :  AC  zz  22-39331, 

Ad  zz  10*33093  :  AD  zz  13-51456, 

be  zz  8-959144  :  BC  zz  11-72004, 


bd  zz  1 3 *8<5 7 7 7  :  BD  zz  18/74133.’ 


o  • 

•  « 


N'o.  13.  Of  the  Perfection  ^/'  Astronomy.  iz$r 

Stephens ,  Mr.  Stewart,  T.  IV.  Mr.  James  Pearfe,  and  Mr. 
Cha.  Bower  anfwer'd  this  quedion,  as  alfo  Mrs.  Mary  Nelfou 
in  the  following  verfe  : 

Mailer  Tar,  I  proted  I’m  not  pleas’d  with  your  query. 
You’ve  fent  at  this  time  to  be  folv’d  in  your  diary, 
Methinks  it  looks  like  an  ill-natur’d  demand, 

To  offer  to  puzzle  us  ladies  at  land; 

Tho’  I’m  apt  to  believe,  if  a  trial  fhould  be, 

That  you’d  puzzle  us  worfe  if  you  had  us  at  feat 
But  methinks  I  can  guefs  how  you  fparks  are  inclin’d, 

You  are  always  belt  pleas’d  when  the  ladies  prove  kind;; 
Then  to  lhew  that  we  maids  of  this  brave  Britifh  nation, , 
Can  ad  here  at  land,  or  at  fea  on  occafion, 

To  each  of  your  queries  I’ve  fent  you  an  anfwer. 

And  all  of  them  right,  then  deny’t  if  you  can,  Snv 
(Here  follow’d  the  anfwer.) 

Of  the.  PerfeBim  of  Aftronomy 

Having  lad  year  faid  a  word  or  two  of  the  mathematics 
in  general*  I  fhali  here  handle  them  gradually :  but  as  af¬ 
tronomy  is  the  moil  noble  and  fublime  of  all  the  parts,  I 
fhali  at  prefent  confine  myfelf  to  fay  fomething  of  it.  In 
which  let  us  confider,  to  what  perfection  we  now  know  the 
eourfes,  periods,  orders,  diflanees*  and  proportions  of  the 
heavenly  bodies,  at  lead  fuch  as  fall  within  our  view.  Wc 
fhali  have  caufe  to  admire  the  fagacity  and  induftry  of  the 
mathematicians,  and  the.  power  of  numbers  and  geometry 
well  applied:  if  we  call  our  eyes  backwards,  and  confider- 
aftronomy  in  its  infancy,  what  a  mean  and  inconfiderable  fi¬ 
gure  did  it  make,  to  what  it  does  in  our  days  ? 

Let  us  fuppofe  (faith  an  ingenious  author)  a  colony  of 
rude  country  people  tranfplanted  into  an  ifiandi,  remote  from 
the  commerce  of  all  mankind,  without  fo  much,  as  the  know¬ 
ledge  of  the  calendar,  and  the  periods  of  the  feafons ;  with¬ 
out  inftruments  to  make  obfervations,  or  the  lead  notion  of 
them.  When  is  it  we  could  expeCt  any  of  their  pofterity 
•fhould  arrive  at  the  art  of  predicting  an  eciipfe  ?  Not  only  fo.,.* 
but  the  art  of  reckoning  all  eclipfes  that  are  pad  or  to  come,, 
for  any  number  of  years  ?  When  is  It  we  could  fuppofe,  that  : 
one  of  thofe  ifianders,  tranfported  to  any  place,  of  the  earth, 
fhould  be  able,  by  the  infpeClion  of  the  heavens,, to  find  how,' 
much  he  were  fouth  or  north*  ead  or  wed  of  his  own  ifland, 
and  to  conduCt  his  drip  back  thither  ?  For  my  part,  though 
I  know  this  may  be,  and  is  daily  done,  by  what  is  known 
in  aftronomy,  yet  when  I  confider  the  vad  indudry,  fagacity, 
multitude  of  obfervations,  and  other  intrinfick  things  need- 

M  3  fswyv 
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fary  for  fuch  a  fublime  piece  of  knowledge,  I  fhould  be  apt 
to  pronounce  it  impoflible,  and  never  to  be  hoped  for. 

Now  we  are  let  fo  much  into  the  knowledge  of  the  ma¬ 
chine  of  the  univerfe,  and  motion  of  its  parts,  by  the  rules 
pf  this  fcience,  perhaps  the  invention  may  feem  eafv.  But 
when  we  reflect,  what  penetration  and  contrivance  were  ne- 
ceffary  to  lay  the  foundation  of  fo  great  and  extenfive  an? 
art,  we  cannot  but  admire  its  firft  inventors  :  fueh  as  Thales 
Milefius,  who  predicted  eclipfes,  and  his  fcholar  Anaximan¬ 
der  Anilefius ,  who  found  out  the  globous  figure  of  the  earthy 
the  equinodtial  points,  the  obliquity  of  the  ecliptick,  the 
principles  of  gnomonics,  and  made  the  firft  fphere,  or  image 
of  the  heavens ;  and  to  Pythagoras ,  to  whom  we  owe  the 
difcovery  of  the  true  fyftem  of  the  world,  and  the  order  of 
the  planets  :  tho’  it  may  be  they  were  affifted  by  the  Egyp¬ 
tians  and  Chaldeans.  But  whoever  they  were  that  firft  made: 
thefe  bold  fteps  in  this  noble  art,  they  deferve  the  praife; 
and  admiration  of  all  future  ages., 

Althoy  the  induftry  of  former  ages  had  (as  I  faid  before}? 
difcovered  the  periods  of  the  great  bodies  of  the  univerfe,. 
and  the  true  fyftem  and  order  of  them,  and  their  orbits 
pretty  near;  yet  were  they  very  deficient  in  divers  things. 

The  one  was  in  the  true  calculations  of  eclipfes ;  for  the 
beft  of  them  miftook  egregioufly  in  them,  making  eclipfes 
when  really  there  was  none,  and  omitting  them  many  times 
when  the  luminaries  were  really  obfcur’d;  and  when  they 
with  difficulty  hit  upon  the  time  pretty  near,  they  were  of¬ 
ten  out  in  the  digits  eeHpfed,  and  fometimes  making  one  fide 
of  the  fun  or  moon  dark,  when  really  it  proved  to  be  the 
other.  But  the  aftronomers  of  our  age  have  arrived  at  much 
greater  perfieftion,  especially  in  the  fun’s  eclipfe  (witnefs  that' 
great  one  laft  year)  which  is  much  more  difficult  than  that 
of  the  moon;  for  an  eclipfe  of  the  moon  has  the  fame  ap¬ 
pearance  to  all  its  beholders;  whereas  that  of  the  fan  may 
appear  to  one  part  of  the  earth  totally  eclipfed,  to  another 
part  of  the  earth  eclips’d  but  in  part  on  its  north  fide,  to 
others  eclips’d  in  part  on  its  fouth  fide,  and  to  others  net 
eclips’d  at  all;  and  all  this  at  the  fame  moment  6f  time. 
So  that  an  eclipfe  of  the  fun  muft  be  calculated  for  e- 
every  individual  place,  if  you  have  its  true  appearance, 
which  caufes  it  to  be  fo  difficult  to  perform,  and  made  the 
ancients  to  err  fo  very  much  in  that  particular.  As  an  in- 
ftance  of  our  modern  improvements,  I  will  give  you  the  cak 
culations  of  two  great  eclipfes  of  the  fun,  which  are  the 
greateft  that  will  happen  in  our  ifiand  thefe  50  years  yet  to 
come,  and  tho3  they  happen  not  for  feveral  years,  I  doubt 
not  but  they  that  obferve  them,  will  find  them  exaftly  at 
the  time  here  let  down.  They  are  calculated  for  the  latitude 


No.  Eclipses.  %%f 

©f  52  deg.  30  min.  and  longitude  1  deg.  30  min.  Weft  fromi 
London,  being  the  city  of  Coventry.  The  firft  is  on. the  nth; 
©f  May,  1724?  the  feccmd  on  July  14,  1748,.  calculated  from* 
Mr.  Street's  JJlronor?iia  Carolina . 


May  11 , ,  1724, .  in  the  evening,. 

The  apparent  time  of  the  true  <5 
The  interval  of  true  and  vifible  d 
The  vifible  d  —  —  — 

Interval  of  vif.  d  and  greateft  obf.  o 
The  beginning  —  —  — 
The  middle  —  —  — 

The  end  — -  —  —  ■ — * 

The  whole  duration  —  — 
Digits  eclipfed  —  — *  So.  : 
Latitude  of  D  at  beginning  i' 
Latitude  of  D  at  ending.  a 


14  July,  1748,  ir.v 


h. 

m. 

s.  h. 

m. 

s. 

5 

17 

3  11 

16 

3§ 

1 

17 

1 3  fub*  0 

39 

14, 

6 

34 

16  10 

37 

24 

0 

0 

16  ad.  0 

0 

54 

5 

38 

9  9 

8 

12 

6 

34 

a  10 

38 

18 

T 

26 

25  1-2 

12 

30 

1 

48 

16  3 

14 

18 

[i 

31 

40  No.  10 

16 

13 

45 

S. 

.D.  7'  1 8"' 

N. 

D. 

II 

S.  D.  3.  13 

S.  D. 

1724 


1748 


On  february  18,  1737,  happens-  a  great  eclipfe,  But  lefs 
titan  either  of  thefe  two,  being  eclipfed  digits  10  d.  5  m.  The 
middle  at  46  min.  after  3  in  the  afternoon. 

Tho’  the  induftry  of  the  ancients  was  very  great,  and  the 
improvements  of  the  latter  days  very  conliderable,  yet  was 
there  one  thing  ftill  referv’d  for  the  glory  of  this  age,  and: 
the  honour  of  the  Englilh  nation,  the  grand  fecretVf  the 
whole  machine;  which  now  it-  is  difcover’d,  proves  to  be 
(like  the  other  contrivances  of  infinite  wifdom)  fimple  and 
natural,  depending  upon  the  molt  known  andmoft  common 
property  of  matter,  namely,  gravity.  From  this  the  incom¬ 
parable  Sir  lfiae  Newton  has  demonftrated  the  theories  of 
all  the  bodies  of  the  folar  fyftem,  of  all  the  primary  planets 
and  their  fatellites,  and  among  others,  the  moon/  which 
feem’d  moft  averfe  to  numbers,  and  the  comets  alfo,  whofe 
revolutions  fpend  more  than  2000  years  about  the  fun.  A 
wonderfid  difcovery  !  fcarce  ever  to  be  hoped  for  by  the 
boldeft  tliinkcr.. 


Obfer - 


mS  Ladies5  D  i  a  r  i  e  s.  \_Beighron.  J  ryi&. 

Obfervations  on  the  great  Eclzpfes v 

The  great  folar  eclipfe  on  the  22d  of  april  laft  year,  being- 
By  fo  many  hands  calculated,  and  there  appearing  fo  great  a- 
difference  in  the  time  of  the  eclipfe’s  happening,  amongft 
thofe  calculations ;  aud  feeing  each  one  fo  fond  of  his  tables, 
or  of  thofe  he  ufes,,  thereby  to  leffen  the  efteem,  if  poffible,, 
ingenious  men  bear  to  the  Caroline  tables;  I  have  endea¬ 
voured  to  get  wh&t  obfervatiohs  of  that  eclipfe  I  could,  from 
feveral  ingenious  men,  to  prove  which  tables  folved  this- 
phenomenon  exa<fteft.  And  forafmnch  as  the  calculation  in 
the  ladies1  diary  faff  year  was  for  London,  tho’  by  miftake 
faid  to  be  for  Coventry,  I  have  taken  the  pains  to  calculate 
that  famous  eclipfe  again,  and  all  along  to  compare  it  with' 
what  others  have  done,  and  do  iffure  you,  the  refult  in  the 
next  fide  is  the  true  calculation  from  the  fecond  edition  of 
Street's  tables.  And  that  many  others  who  calculated  the 
fame  by  thofe  tables,  have  not  come  within  8,  10,  or  12  min. 
of  the  true  time,  is  occafioned,.  as  I  conceive,  by  miftaking, 
that  author  as  to  the  abfolute  equation  of  time,  in  page  83, 
making  it  about  3''  1  f  inflead  of  16'  differing  above  1 3'7 
in  that  particular.  Nor  do  I  find  any  who  have  calculated 
by  Mr.  John  Wings  Scientia ■  S  tell  arum,  come  near  to  ob»~ 
fervation  unlefs  himfelf,  which,  and  that  he  did  from  Mr.. 
Shake  rleyh  tables,  are  the  two  bell  I  have  met  with,  except 
the  great  Dr.  Halley's and  the  indefatigable  M.  Flamjlead's. 

But  what  is  more  obfervable,  fcarce  any  one  of  them  make 
it  total,  tho’  calculated  for  near  the  path  of  the  moon’s  cen¬ 
ter,  or  come  near  the  true  digits  eclipfed,  hefides  thofe  from: 
the  Caroline  tables ;  for  my  part  I  could_ never  find  it  other- 
wife  than  total,  even  in  I^ondon. 

And  becaufe  nothing  but  good  obfervation  can  help  us  to  ■ 
improve  our  future  calculations,  X  have  fubjoin’d  fome  as  X 
receiv’d  them,  the  4th,  5th,  7th,  9th,  10th,  nth,  and  nth,, 
were  communicated  to  me  by  my  worthy  friend  the  Rev. 
Mr.  Wright,  of  Crew,  in.Chefhire,  whofe  accurate  obferva¬ 
tions  and  fkill  in  the  jovial  flronomy  will  (I  doubt  not)  much 
advance  it.  The  firft  was  fent  me  by  my  ingenious  country¬ 
man  Mr.  John  Edens,  from  Teneriffe,  one  of  the  Canary 
iflands,  taken  onboard,  in  the  latitude  34°  20'  N.  longitude 
15°  20'  weft  from  London..  And  laftly,  becaufe  the  eclipfe 
of  the  moon  the  31ft  of  oflober,  1715,  by  miftake  of  the 
printer,  had  its  type  revers’d,  X  have  again  inferred  a  new 
calculation  from  Ajlronomia  Carolina ... 


Obfer- 
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Eclipses. 


1%$ 


Cbfervations. 

Canaries,  by  Mr.  Edens 
Dublin 

Exeter,  by  Mr.  Richards 
Chefter,  by  Mr.  Ward 
Crew,  in  Chelhire,  by  the*) 
Rev.  Mr.  Wright  j 

Worcefter 
Oxen 
London 

Wanfteed,  Eflex,  Mr  Pounds 
Upminfter,  by  Mr.  Derham 
Ladfdown,  in  Kent,  by  the7 
Rev.  Mr.  Thornton  j 

Feverlham,  by  Mr.  Gray 
Lydd,  by  Mr.  Hawney 


Begin. 

Immer. 

Emerf. 

End 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

6  49 

digits 

eel.  9 

8  47 

7  47 

9  5i 

8  52 

8  56 

7  57f 

10  6| 

7  59 

9 v 

9  4 

10  9 

8  sH 

9  H 

10  9! 

9  4§ 

9  8 

10  14^ 

8  6| 

9  9+ 

9  12! 

ro  2o| 

8  6v 

.  9  9l 

9  i4 

IO  20§ 

8  7f 

9 

9  14 

IO  2l| 

8  l\ 

9 

9  1 3i 

IO  22 

8  9 

9  i3i 

9  I4t 

10  24I 

18  9 

not 

total 

IO  23 

The  calculation  of  the  fun's  eclipfe ,  the  zzd  of  april  iaft . 


The  apparent  time  of  true  6. 
The  vifible  <$  at  —  — 

The  beginning  — * 

The  end  —  —  — 

The  whole  duration  — 

The  digits  eclipfed  12®  8 L 


h.  m.  s. 

9  26  21 
9  5  19 

8  1  40 

10  15  49  I 
a  14  8j 


> 


At  Coventry,  by 
AJlronomia  Caro¬ 
lina ,  in  the  morn- 
ing. 


The  moon’s  eclipfe  on  the  31ft  of  odtober  next,  1715,  at 
London,  happens  the  beginning  55  min.  paid  2  in  the  morn¬ 
ing;  greatell  obfcuration  is  at  15  min.  paft  4,  the  end  35  min, 
after  5,  the  whole  duration  2  ho.  39  min.  and  digits  e- 
clipfed  7°  56'. 


In  this  year,  17x6,  on  the  nth  day  of  april,  the  fun  will 
be  eclipfed  about  two  in  the  morning,  and  therefore  not  vi¬ 
able  ;  and  on  oftober  the  4th  invifible:  of  which  eclipfeSj, 
had  I  room  to  infert  the  calculations,  they  would  be  ufelefs* 
excepting  to  the  countries  where  vifible.. 


Pafradbxt# 
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Paradoxes  to  he  anfwerd  next  year ,  from 
an  ingenious  author . 

Azr.  1.  There  is  a  confiderable  number  of  places  lying 
within  the  torrid  zone,  in  any  of  which,  if  a  certain  kind  of 
fun-dial  be  duly  ere&ed,  the  madow  will  go  back  feveral  de¬ 
grees  upon  the  fame,  at  a  certain  time  of  the  year,  and  that 
twice  every  day  for  the  fpace  of  divers  weeks  ;  yet  no  ways 
derogating  from  that  miraculous  returning  of  the  fhadaw 
upon  the  dial  of  Ahaz,  in  the  days  of  king  Hezekiah. 

Par.  2.  There  are  two  diftindt  places  of  the  earth  lying 
under  the  fame  meridian,  whofe  difference  of  latitude  is  60 
degrees  compleatly,  and  yet  the  true  diftance  between  thofe 
two  places  doth  not  really  furpafs  60  Italian  miles,, 

Par.  3.  There  is  a  certain  noted  part  of  the  earth,  where 
the  fun  and  moon  [ipfo  tempore  plenilunii]  may  both  hap¬ 
pen  to  rife  at  the  fame  inflant  of  time,  and  on  the  fame  point 
©f  the  compafs*. 

Par.  4,  By  Hefychia. 

I  have  1  a  times  feen  the  biffextile,  pray  tell  how  that  can  bei1 

Since  1%  times  4  make  48,  and  I’m  but  forty-three. 

New  ^ueflions* 

1,  ghtejlion  47,  By  Mr.  John  Edens,  of  Teneaffe,  one  of  the 

Canary  {/lands . 

A  little  clofe  that  lies  in  moorifh  ground. 

Is  by  the  following  fides  encompafs’d  round ; 

A  drain  muff  be  exactly  three  foot  wide, 

And  into  equal  parts  the  clofe  divide; 

The  length  of  which  I  very  fain  would  know: 

But  here  obferve,  it  muft  be  order’d  fo.. 

That  as  little  of  the  furface  of  the  plain 
May  be  broke  up  as  poffibly  you  can. 

Juft  twenty  chains  the  longeft  fide  contains. 

The  next  when  meafur’d  is  juft  fifteen  chains : 

The  leaft  fide  then  in  chains  juft  fix  you’ll  fee, 

To  prove  your  fkill,  you  muft  explain  to  me 
The  juft  content  each  equal  part  muft  be. 

That  is,  when  from  the  whole  you’ve  took  the  drain. 
I’d  know  how  much  o’th’  land  doth  then  remain. 

II.  t/hiefltm 


/ 
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New  Qjj  e  s  t  i  o  n  So 
II.  Queftion  48,  by  Mr.  MafTey. 


tit 


A  wealthy  knight  in  Lincolnfliire  refides, 

Whofe  fields  are  walh’d  by  the  redundant  tides 
Of  Wytham’s  chryftal  dream  :  his  chiefeft  cgre, 
Pomona  like,  is  how  to  blefs  the  year 
With  fruitful  produ&s,  from  the  teeming  tree : 

For  none  more  vers’d  in  ruftick  cult  than  he. 

Oblong  in  form,  extended  from  his  houfe, 

He  did  a  clofure  for  his  garden  chofe, 

With  chofen  walnut  plants  he  fet  it  round, 

At  once  to  fliade  his  walks  and  load  the  ground 
Succeeding  fummers  with  prolific  heat 
Manur’d  the  infant  trees,  and  made  them  great 3 
That  they  expand  their  tow’ring  heads  in  air, 

And  {lore  of  barricaded  kernels  bear : 

September  laft  the  knight  employ’d  his  man 
To  get  the  nuts,  and  bring  the  kernels  in. 

The  man  returns,  and  with  myfterious  phrafe, 
Premeditated,  to  his  mader  fays, 

Sir,  your  commands  I  willingly  obey’d. 

And  as  I  wrought,  this  obfervation  made. 

On  ev’ry  tree  fo  many  boughs  are  found 
As  there  are  trees  in  all  your  garden  round  % 

Nine  of  thefe  trees  as  many  walnuts  bear 
As  upon  all  the  trees  there  branches  are  : 

If  that  you  multiply  the  fum  by  three. 

You  in  the  produdl  all  your  nuts  may  fee.  (2187) 

What,  Sir,  from  this  account  I  humbly  crave. 

Is  that  you  tell  how  many  trees  you  have. 

The  knight,  unlkill’d  in  iuch  conceits  as  thofe. 

Took  up  the  nuts,  and  fmiling  off  he  goes  : 

But  turning  fhort  again,  fays,  Hark  you  Nat, 

Send  Mr. - - ’s  correfpondents  that. 

III.  Quejlion  49,  by  Mr.  Hawney. 

Come,  artids,  who  to  figures  are  inclin’d. 

And  try  your  fkill  four  numbers  for  to  find: 

Which  in  progreffion  arithmetic  are ; 

Whofe  common  difference  four  does  declare. 

If  thefe  four  numbers  you  (hall  multiply 
Into  one  another  continually, 

The  product  thence  arifing  you  will  fee 

The  fame  as  in  the  margin  placed  be.  (176985) 

Pray  then  don’t  fail  in  anfwering  my  requed, 

For  till  they  out  are  found,  I  cannot  red. 


IV.  Quejlion 
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IV.  Quejlion  50,  by  Philomathes. 

That  noble  lady,  ftil’d  the  queen  of  hearts. 

To  the  ingenious  a  query  ftarts, 

Her  ftandilh  weigh’d  on  earth  two  pounds  in  troy, 

But  on  the  cattle’s  top,  juft  feven  miles  high, 

She  found  its  weight  did  there  not  prove  the  fame  : 

Now  file  would  know  what  was  its  lofs  or  gain. 

V.  Quejlion  51,  by  Tho.  Fletcher. 

Show  me  how  to  find  out  fuch  numbers  three. 

That  when  fubtradled  ev’ry  one  fhall  be, 

From  the  cube  of  their  fum,  there  may  remain 
Three  cubes :  for  I  fiiall  ne’er  this  problem  gain. 

VI.  Queftion  52,  by  Mr.  Tho.  Pointin. 

In  ancient  times,  ’twas  in  the  days  of  yore, 

When  malt  was  taxed,  there  was  none  before : 

A  malfter  met  a  gauger  on  the  way, 

And  in  their  conference  he  thus  did  fay  : 

I  have  a  cittern  that’s  exactly  fquare; 

The  length,  breadth,  and  depth,  all  three  equal  are. 
Another  too  I  have  o’th’  fame  quality,  1 

But  lefs  in  each  part  inches  forty-three :  £ 

What  both  will  hold,  you  in  the  margin  fee.  (119*998  buJ/j .)j 
What  hold  they  each  ?  and  their  dimenfions  i 
Tell  by  your  (kill,  and  your  inventions  ;  £ 

Or  put  in  ladies’  diary  your  intentions.  y 

The  Prize  Quejlion. 

By  Galilseo’s  heaven’s  high-climbing  fcale 
Four  #  moons  we  fee,  to  travel  by  and  fail 
This  earthly  globe  about.  Now  I  would  know 
How  th’  optic  tube  thefe  jovial  moons  does  Ihow. 

Which  vilible  :  how  f  fituate  they’ll  appear, 

X  The  feventh  of  October  at  ten  this  year. 

*  Jupiter’s  fatellites.  f  In  vefpedt  to  the  eafl  or  weft  fide  of  » 

J  Anno.  171 6,  odt  7  day,  xo  h.  P.  M. 
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Paradoxes  answered. 
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An  fivers  to  the  Paradoxes  propofed  lajl  year. 

«T ~V  par.  1.  Anna  Philomathes,/^/,  Anywhere  in  the  tor- 
rid  zone  where  the  lat.  is  leis  than  the  declination  of  the 
fun,  and  both  towards  the  fame  pole,  the  fun  comes  twice 
to  the  fame  point  of  compafs  both  forenoon  and  afternoon,, 
and  an  equinoctial  fun-dial  placed  horizontally,  the  fhadow 
of  the  gnomon  (hall  go  back,  plus  minus,  twice  every  day. 
But  becaufe  the  par.  mentions  a  certain  kind  of  dial,  I  fup- 
pofe,  it  may  be  thus  anfwer’d,  by  a  plain  equinoctial  dial 
•defcribed  on  both  fides  of  an  horizontal  plain  with  two 
gnomons,  and  near  the  tropic  when  the  lat.  and  declin. 
are  equal,  before  the  fun  comes  to  the  mathematical  horizon 
in  the  morning  he  will  fhine  on  the  lower  fde  of  the  plain, 
and  the  fhadow  of  the  gnomon  will  run  weftward,  ad  infi - 
ft t' turn ,  and.  prefently  after  6  o’clock  as  he  fhines  on  the 
upper  plain  the  fhadow  runs  eaftward  till  noon,  and  thence 
to  6  even,  at  which  time  the  fhadow  on  the  lower  plain  will 
begin  and  run  wefhvard  till  fun-fet.  There  may  by  con¬ 
cave  and  convex,  and  reflex  dials,  be  other  ways  of  folving 
;>  this. 

Par.  2.  The  two  places  are  not  meant  on  the  fuperficies 
of  the  earth,  as  you  may  perceive  by  the  word  [of J  (and 
not  upon)  fo  the  places  will  be  fo  near  the  center  of  the 
earth,  as  2  lines  fuppofed  to  come,  one  from  (o)  lat.  the 
other  from  60  lat.  and  to  meet  in  the  center,  may  approach 
within  the  didance  of  60  Italian  miles.  A.  Philom.  J. 
Pearce ,  J.  Wylde,  and  Ri.  Hall ,  anfwer’d  this. 

Par.  3.  Under  the  north  pole,  the  fun  and  full  moon  both 
decreafmg  in  fouth  declination  and  lat.  will  rife  in  the  equi- 
noCtial  points  at  the  fame  moment,  and  under  the  north  pole 
there  is  no  other  point  of  compafs  than  fouth.  Anfwered  by 
A.  Philom.  R.  HalL 

Par .  4.  Anna  Philomathes  answers  thus ,  If  a  perfon  be 
born  on  25  feb.  and  travel  weiiwards  the  globe  about,  he 
may  fee  12  biflextile  years  before  he  be  compleatly  44  years 
of  age,  if  he  be  born  in  a  biflextile  year.  Mr.  Moyle,  R, 
Hall ,  Ob.  Flower,  and  J.  Pearce ,  anlwered  this  paradox. 

’  i 
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Solutions  to  the  lajl  years  quejlions . 

I.  The  47 tb  quejiion  anjhver'd, 

AB  is  6  chains')  'ihcIB 

C A  15  chains  >  per  quell. 

C  B  20  chains  3  IB  D  O 

The  content  is  e ah ly  found  to  be  2  acres,  3  roods,  17  perch, 
and  45280  parts  of  a  perch.  The  drain  will  cut  off  an 
ifofccies  triangle,  whole  two  legs  will  be  equal,  reprefented 
by  E  C,  CD .  By  the  dodtrine  of  fluxions,  thefe  two  the¬ 
orems  for  finding  CD  and  D  E  will  come  out, 


DE  =  C 


a  h 
2. 

2  ah  cr  — *  a‘ 


C D  —  >*J a~  =  269*4435  yards,  and 
2* 


51*59457  yards. 


Now  13837*97  yards  the  whole  area  —  51*59457  =;  13786 
*37543  fquare  yards  after  the  drain  is  made.* 

The 


*  I.  Qjj  e  s  t  r  o  n  47  fJved. 

By  theorem  7  of  Simpjon  on  The  Maxima  and  Minima  of  Geome¬ 
trical  Quantities,  the  required  drain  D  E  will  cut  off  an  ifofceles  tri¬ 
angle  D  C  E  ;  and  lince  it  mu  ft  cut  off  half  the  whole  (or  the  mid¬ 
dle  of  the  drain,  reprefented  by  DE,  is  fuppofed  to  cut  off  half  the 
whole),  and  triangles  which  have  one  angle  common  being  as  the 
rectangles  of  their  hides  about  the  common  angle,  we  fir  all  have  as 

a  C  V  C  B 

a  :  1  ::  A  C  X  C  B  rr  q  xzo  : - 5 — —  ”  150  —  £CX  CD 

a 

EC 2  ;  and-hence  EC  “  CD  —  \Z*5 o  ~  11*1474487  chains. 
Now,  by  cor.  1  page  65  Menfuration,  the  triangle  ABC  is  equal 

l \/ W'C'A-  CAY  —  A  B7-  x  A  B 2  —  BC  —  CV.P  — 

iV' 3 5 z  —  X  —  5 2  =  1 Vm  x  39  x  1 1  =  28*590875 
fquare  chains  —  13837*9835  fquare  yards. 

And,  by  the  fame,  the  triangle  DCE  is  — 

\\/  D  C- b  CtA  — -  D  E~  X  D£2  ==  l  */ 4  C D  2  DE*  X  PZS 

- —  (by  writing  1  AC  X  CB  for  its  equal  4 CD2) 

a  ABAC  *cF=d  e 2  X  P  E  2. 

But,  by  the  queftion,  this  latter  triangle  is  equal  to  half  the  for 
mer  *3  wherefore 

D£2  X 


/ 
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II.  The  4 Zth  queJUon  an Jhvered  by  Mr.  Bod. 

v  ""  t 

The  lovely  landikip,  owing  to  the  art 
Of  modern  cult,  improv’d  in  ev’ry  part, 

I  view’d,  and  with  unfpeakable  delight 
Beheld  the  vernal  walks  ;  charm’d  with  the  fight 
Of  feven  and  twenty  walnut  trees  around. 

Fertile,  affording  (hade  to  th’  walking  ground, 

And  nuts,  delicious  fruit !  might  I  afpire, 

And  once  my  wifh  obtain,  I  fliould  defire 

My  habitation  near  the  pleafing  feene 

That  calms  our  ruffled  thoughts,  and  makes  us  all  ferene. 

A.  Na ugh  ley. 


DE 2 
AB*  — 


X  zAC  X  CB  —  D  E*  = 

BC  —  c2\z  BC'  +  CAY  —  AB  * 

z  z 


■_  BC+  CAY  — AB *  AB*—BC—  axA 

But  - -L - : - rr  zAC  X  CB - - 


z  z  5 

which  being  written  for  it  in  the  laft  equation  above,  we  have 


DE *  X  *  AC  X  CB 
AB*  —  BC  —  CAY 


DE*  = 


X  z  AC  X  CB  — 


AB*  —  BC  —  AcY 


From  this  equation  it  is  evident  that 


7-1  _  •  AB2  —  5C —  , ,  .  ,  .  -  ,  . 

Be2  is= - — ,  and  hence,  as  m  the  ong.  lolution, 


=  v/u  = 

z  *  2-  x 

i^y'xx  =  1*345x0788  chains  51*59457336  yards  ~  the  length 

of  the  drain,  or  its  area  lince  its  breadth  is  one  yard. - ( And 

this  is  a  very  curious  and  remarkable  theorem.) 

By  tub  trading  this  from  the  whole  area,  we  have  13786*389 
fquare  yards  for  the  content  remaining. 

Otherwise. 

The  above  folution  fuppofes  the  drain  to  be  a  parallelogram, 
and  that  the  middle  line  of  it,  or  the  line  biieding  its  breadth,  di¬ 
vides  the  whole  field  into  two  equal  parts  :  but,  ftridly  and  mathe¬ 
matical,  that  is  not  the  cafe  ;  for,  by  the  queftion,  the  parts  on 
each  fide  of  the  drain  muft  be  equal,  and  then  the  laid  middle  line 
of  the  drain  will  divide  the  figure  into  unequal  parts ;  as  will  thus 
appear. 

N  x 


Let 
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A.  Naught ey>  in  conclufion  of  an  anfwer  in  verfe,  fhews 
this  algebraical  folution :  Let  a  be  =  to  number  of  trees, 
then  a  a  will  be  the  number  of  all  the  branches,  and  a  a  x  3 
==  3187  by  the  queftion.  Therefore  by  divifion  and  evolution, 

a  —  kj — =5  27  the  number  fought.* 

3 

III.  The  49 th  quejlion  anfwered  by  Mr.  M.  Moyle. 

Sir,  fifteen,  nineteen,  twenty-three, 

And  twenty-feven  your  numbers  be. 

The  fame  anfwered  by  He  fy  chi  a* 

Fifteen  and  twenty-feven  do,  as  it  fee  ms. 

To  the  four  numbers  give  the  two  extreams. 

if  the  common  difference  be  d,  and  the  firfl  number- 
fought  be  equal  to  a,  then  a'ra-irdy.a-srzd  x  a  +  3  d  =: 
<s?4  +  6  da1  -h  nd2  a2  Hb  6di  a~  176985  per  quell.  Now 

by 


Let  D  EFG  reprefent  the 
di  tch,  and  H I  the  middle  line. 

Through  H draw  d  e  parallel  to 
3  C  and  meeting  D  G,  E  F  in 
d  and  e  :  Then  will  be  formed 
the  two  little  equal  ifofceles 
triangles  dHD,  cHEt  which 
will  be  both  conftant  and  gi¬ 
ven,  becaufe  the  angle  C  and 
the  breadth  of  the  ditch  are  fo;  and,  fince  the  parallelograms  eTf 
JH  G  are  equal,  as  alfo  the  trapezium  A  F  and  triangle  C  D  G  by 
the  queftion,  it  is  evident  that  HI  mull:  be  drawn  cutting  off  the 
ifofceles  triangle  CHI  ~  to  \  the  i \ABC  —  z  the  /geHE  =  a 
given  area  ;  to  do  which  needs  no  pointing  out  here. 

The  calculation  from  hence  would  bring  out  the  lines  a  little  diL 
ferent  from  thofe  above. 


*  II.  Qu  E  s  T  I  o  n  48  otbcrunfe  folved. 

There  is  one  condition  too  many  contained  in  this  queftion,  and 
it  is  accordingly  omitted  in  the  original  folution  above.  If  that 
condition  be  ufed ;  making  x  the  number  of  trees,  then  xz  —  the 
number  of  branches ;  hence  3  x*  will  denote  the  number  of  nuts, 
X  ^ 

and  9  :  x2  : :  x  :  - —  which  will  alfo  denote  the  number  of  nuts.; 
9 

,  xi  , 

wherefore  3  x2  ~  5  and  ,y  ~  27. 

9 
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by  converging  feries,  the  value  of  [a)  will  be  found  ==  15 
Therefore  a  +  d  —  19,  a  ~r  2  d  —  23,  and  a  3  d  = 
27  ;  but  15  x  19  x  23  x  37  =  176985  as  required.* 

/ 

IV.  The  50th  quejlion  anfveered  ly  Mr.  Fr.  Walker. 


That  noble  lady’s  ffandifn  that  weigh’d  2  pounds  in  troy, 
47  grains  did  want  when  it  was  feven  miles  high.f 

R.  Beales.  Xantippe ,  Chr.  Mafon ,  and  Mr.  Ro'nkejly ,  an- 
fwered  this  philofophical  queftion,  47  or  48  grains. 

V.  The  51 ft  queJBon  anpivered  hy  Rob.  Beaks  and  Mr.  Ber- 

riffe,  and  ?io  other . 


For  thofe  cube  numbers  3,  fo  nicely  to  be 
That  when  every  one  is  fubtrafled, 

From  the  cube  of  their  fum,  and  yet  to  remain 
Three  cubes;  has  me  aim  oil  diftra&ed. 


Thus 


494424 

2352637 


*:'Jf  ,  and  448000  .  WK{cH  takM 

2351627  2352637 


fever  ally  from 


■5I2C--~  the  cube  of  their  fum,  leaves  thefe 
235263 7 

3  cubes. 


*  III.  Qjj  e  s  t  1  o  n  49  other-wife  Joined. 

Let  x  -f"  2  and  x  —  2  denote  the  two  means,  and  x  -f  $  and' 
X  —  6  the  two  extreams ;  then,  by  the  quefaon,  x  -j~  2  X  x  —  x 

x  x  -j-  6  x  V  —  6  —  Xz  —  4  X  x 2  —  3  6  ~  —  4ov2  4*  144 

x  7 <5985  ;  or,  completing  the  fquare,  x* —  40  2 2  +  400  ™ 
177241;  the  root  of  this  is  x2  —20  “  4x1,  or  x 2  tur  441, 

and  hence  x  21.  Whence,  the  numbers  are  15.,  19,  23,  27.. 

f  IV.  Q_u  e  s'  t  i  p  n  50  Joined. 

Since  the  gravitation  or  weight  of  a  body  above  the  earth,  is'  in> 
verfely  as  the  fquare  of  its  dlflance  from  the  earth’s  center  ;  if  the 
earth’s  radius  be  fuppofed  equal  to  3993  miles,  we  flxa.ll  have 
4000 2  :  399 3 2  ::  2 .lb.  :  the  weight  at  7  miles  high;  hence 
40002  :  4ooo2-' —  3 9932  ::  2  lb.  :  the  diminution, 

Gr  40002  :  7993  x  7  ::  2 ,  lb.  :  —Mil  —  '006993875  = 

8000000 

36*28472  grains  ~  the  weight  loft,  or  the  decreafe  of  gravity  at 
drat  height. 


138 

3  cubes, 
26 

are  — , 
133 
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.  17576 
235*637’  2352637 

and  42..* 

133  133 


39304  ,  and  64000 


2352637  * 


whofe  roots 

W.,  Berijfe., 
VL  The 


*  V.  Qjj  esti  o  n  51  /check. 

This  is  queftion  19  Lib.,  5  of  Diophantus,  and  is  one  of  the  moffc 
difficult  in  his  book ;  the  numbers  in  anfwer  are  brought  out  by 
his  commentator  Bechet.  Our  countryman  Ker/ey  and,  fever al  others 
have  folved  this  problem,  and  brought  out  other  numbers  anfwer- 
ing  the  conditions*  The  various  methods  of  folution  are  much  the 
fame  as  to  the  effential  principles ;  but  we  fliall  give  one  nearly  in. 
fub dance  according  to  Schooien ,  which  feems  to  be  as  clear  as  any, 
who  fays  he  learned  it  by  reading  van  Collens  letters,  and  who 
thought  fo  highly  of  his  folution,,  that,  he.  fubferibed  it  with,  Cnjus. 
rei  foil  Deo  dehetur  gloria.. 

By  putting  for  the  fum  of  the  numbers  required  477,  whofe  cube 
is  <54«.3  and  63  72  3,  56723,  and  37723,  for  the  numbers  them- 
felvesj:  each  of  which  being  taken  from  64773,  there  remain  72  3, 
8  72  3  ,  and  2,  7  723 ,  three  cube  numbers  as  there  ought.  But  alfo  the 
fum,  of  the  numbers  156723  ought  to  be  arc  472 ;  hence  3922*  zz  1 
and,  to  get  72,  the  coefficient  39  ought  to  be  a  fquare. 

To  find  numbers  therefore,  fo  that  the  laid  coefficient  may  be  a 
fquare,  let  the  fum  of  the  numbers  be  4,  and  two  of  the  remaining 
cubes  let  be  n  — -  i\3 ,  and  4  —  72 i 3  ;  each  of  tbefe  cubes  being  ta¬ 
ken  from  64  the  cube  of  the  fum,  there  remain  65  — ■  3«.+  3.22 4 —  72  3 , 
and  48.72  • — ■  hk1  ~f-  72  3  for  two  of  the  numbers  whofe  fum  is. 

45  n  — .  9  72 2  ;.to  make  the  firfl  term  of  this  a  fquare  by  adding 
to  it  the  third  number,  which  muft  alfo  be  the  difference  between, 
the  cube  64  and  the  3d  remaining  cube,  it  appears  that  the  faid  3d 
£  cube  muft  be  8  ;  for  then  64  - —  8  rz  56  zz  the  3d  number ;  which, 
added  to  the  fum  of  the  two  former  numbers,  we  have  the  fum  of 
all  the  three  zz  ui  -f-  45  «  — -  $nz.  To  make  this  a  fquare,  fup- 

zz  ?2  +  7 2  hence  n  zz  —  ;  which; 


pofe  it 


I  1  4“  «)2'  2Z- 


IZI 


I  o 


fubfti tuted  in  the  above  values  of  the  numbers,  they  become 

- 2  -  and  56;  or  rather  thefe  are  proportional  to  the 

1000  1000 

numbers  fo  u  gh  t . 

But  we  have  not  yet  provided  for  tire  equality  between  the  fum- 
of  thefe  numbers  and  the  affirmed  fum;  wherefore,  to  include  that 
condition,  let  4  z  be  the  fum  of  the  numbers,  and  the  numbers 


themfelves 
1 7689 


61803, 


Z  3 


59087 


1  000 


XGO 


z  3  ~  4  2;  hence 


1 000 
1 7689 


z  3 ,  and  56  z  3  ;  the  fum  of  thefe  is 


IQQ 


z%  —  i,  and  z 


zo 


233 


Which 


iubftituted 


2fo.  I'4V  QjJ  E  S  T  I  0  N  S  A  N  S  W  E  R  E  Bi 

#  VI*  The  $%d  quej}i&n  answered  by  Mr.  Ed,  Moore,. 

I’ve  here  agreed,  in  time  of  need, 

At  once  to  make  two  friends; 

If  ganger’s  eas’d,  and  malfler’s  pleas’d. 

I’ll  look  for  no  amends* 

The  fide  of  the  biggeft  ciltern  62*9999314825  inches* 

The  fide  of  the  lelfer  -  19*9999314825  inches. 

The  biggeil  116*2793  bufhels.  Lelfer  3*7187  bufhels. 

A.  Philomath » 

Which  may  be  found  thus  :  Let  43  =  difference  of  the 
lides,  be  =2  d,  and  the  fide  of  the  greater  —  a,  the  fide  of 
the  lelfer  fhall  be  =  a  - —  d,  and  the  fnm  of  their  cubes 
%a a  a  —  3  da*  +  3 vdx  a  —  dl  =  119*998  bulh.  x  2150*42,  the 
folid  inches  in  a  Winchester  buihel  =  258046*099  inches;  and; 
tho  value  of  a  will  be  found  =  63  proxime ;  confequently 

a  —  d—  20  inches.  Then  - -3— "  116*278  bulh.  and—""— 

2150*42  2150*42 

3*720  bufhels,,  but  their  fum  ==  119*998  required. 

A.  Naughley ,  W.  Whit-worth ,  T.  Gooch ,  R.  Phillips ,  Xan - 
tippe ,  Ja.  Wylde ,  John  Smith  of  Hoppesford  in  Warwick  - 
fhire,  /.  Canning ,  /ffi  Be  riff e ,  7-  Pearce,  J.  Symmonds ,  C. 
Mafon ,  7*  Stocks ,  Jack  ling,  T.  Court ,  /f7..  Ronkejley ,, 

and  /f7.  Crabby  anfwered.this  queliion.. 

The 


fubftituted  for  it  in  the  above  afiumed  values  of  the  numbers,  we 

,  494414  47  z  5q<5  448000  .  .  .  , 

have  : — ,  ; — ,  and  ■  _  — -  for  the  3  numb,  required. 


2352637’  2-351637 


2352637 


And  thefe  anfwer  all  the  conditions ;  for  their  fum  is 


8 


1415120 

2352037 


133 


2=  42;  and  the  cube  of  this  fum  diminifhed  by  the  three  num¬ 


bers  themfelves  leave  -ffPC6 ..  , 


2352537  2352637 


3 9 3 °4  ,  64000  .  .  , 

,  and  — - - —  ;  which 


2352637 
26 


34 


are  three  cube  numbers,  whofe  roots  are  refpedtively  —  , - , 

*33  133 

,  40 

and 


133 


*  VI.  Q_u  E  S  T  ION  52  folvcd .. 


This  queftion  may  be  otherwife  more  fimply  folved  thus  :•  Let  z 
denote  the  half  fum  of  the  fides  of  the  cubes,  and  d  ~  2  if  the  half 
difference;  then  will  the  fides  themfelves  be  z  -f-  d  and  z  —  d; 
and  the  fum  of  their  cubes  is  2  z  5  +6daz  ~  1 1 9*998  x  21  50*42 
(the  inches  in  a  buihel),  or r~z  3  +  i  386fz  rr  59*999  x  2150-42. 
Jdence  z  zz  nearly ;  and  confequently  the  fides  ^2  63  and  20. 


Ladies’  Diaries.  [Brighton’}  1717, 


The  Prize  fhieftion  anfivered  by  Mr.  T.  Wright,  A.  B.  of 
Hart-Hall ,  Oxon.  and  who  won  the  prize  of  10  diaries . 

I’ll  tell  exaft  how  Jove’s  four  moons  appear. 

On  oftober  the  feventh,  at  ten  this  year.  1716. 

As  for  the  firft  but  little  can  be  faid. 

For  he’s  at  midnight  reft  within  the  (hade. 

The  third,,  will'  from  his  m after  nigh  be  run 
Its  greateft  diftance  towards  the  fetting  fun. 

Likewife  the  fecond,  will  on.  the  fame  fide  be.,  T 
Toward  the  third,  from  Jove  two  parts  in  three,  > 
The  fourth  is  neareft,  in  the  eaft  you’ll  fee.*  j 

To  this  difficult  queftion  I  received  but  another  true  am 
fwer,  viz.  by  Mr.  Ron  kef ey ,  ofHodroyd,  by  Wakefield,  in 
Com.  Eborac.  This  part  of  aftronomy  is-  what  but  very  few 
have  the  happinefs  of  feeing;  it  requiring  a  telefeope  of  a 
confiderabde  length  to  reach  the  fateilites  of  Jupiter.. 

Mr.  Ronkefley’j-  a? fwer.. 

'The  firft  immerg’d,  on’s  eaft  the  fourth  you’ll  fee,, 

The  third  and  fecond,  on  the  weft  will  be.. 

An 


*  P  xi  2  e  Qjj  esXION  anfxvered . 

It  is  evident. that  the  difference. between  the  geocentric  place  of 
Jupiter  and  the  place  of  each  of  his  fateilites,  for  tile  given  time, 
will  give  their  diftances  from  him  in  figns,  degrees,  See.  which  may 
be  turned  into  femidiameters  of  Jupiter.  To  do  all  which  is  fully 
taught  in  mod  books  of  aflxonomical  tables.  Thefe  calculations 
made  for  the  propofed  time  will  give  the  didances  in  femidiameters 
and  tenths  of  Jupiter  thus;  viz.  id  fatellite  =  o-8  W.  the  zd  fat. 
—  y-p  '  the  3d. flit,  tee  i5’°  "Wi.  and  the  4th  lat.  — x  E.  k\  Inch 
beinir  drawn  from  a  fcale  of  equal  parts  will  appeal  thus 


Where  the  configurations  are  adaj  ted  to  the  explanation  given  in 
the  Nautical' Almanac. 


I 


No.  h* 


Eclipses* 


1 41 

An  account  of  Eclipfe  s  to  be  publifhed . 

In  this  place  I  defign’d  to  have  given  an  account  of  forae 
more  of  the  vifible  eciipfes  of  the  fun,  as  I  did  in  my  laft* 
having  them  already  calculated ;  but  finding  mine  to  agree 
fo  near  to  Dr.  Halley’ s,  both  of  that  great  one  part  asd  april, 
1715,  and  that  yet  to  come  in  1734,  whofe  calculations  I 
take  to  be  grounded  on  the  belt  hypothefis  yet  difcgver'd, 
improved  by  the  mo  ft  accurate  obfervations.  I  defign  to 
publifh  in  a  fleet,  engraved  and  printed,  all  the  vifible  e- 
clipfes  of  the  fun  that  will  happen  before  the  year  1763,  with 
their  beginnings,  middle,  and  endings,  with  exacft  types  (hew¬ 
ing  the  parts  and  digits  eclipfed,  their  durations,  and  moon’s 
latitude  at  the  beginning,  middle,  and  end  of  each,  exactly 
calculated  by  AJlronomia  Carolina ,  for  the  meridian  of  Co¬ 
ventry,  near  the  middle  of  England:  of  which  timely  notice^ 
will  be  given  in  the  public  papers.  And  here  I  am  glad  of 
an  opportunity  of  doing  juftice  to  my  induftrious  and  indefa¬ 
tigable  countryman  Mr.  John  Chattock,  late  of  Caftle  Brom¬ 
wich,  in  Warwickfhire,  by  letting  the  world  know  I  have  all 
along  compared  mine  with  his  calculations  (done  from  Wing'' s 
Scientict  Stellarum )  in  manufcript  now  in  my  hands,  whofe 
ability  in  thefe  fciences,  the  two  excellent  almanacs  he  pub- 
lifhed  in  1708  and  1710  manifeft.  Whoever  considers  the 
care  and  pains  that  attend  fuch  calculations,  will  readily 
excufe  fome  fmall  errors  that  pofiibly  may  efcape ;  fuch  lhall 
on  notice  be  corrected  in  the  enfuing  diaries. 

Here  follow  fome  obfervation  of  the  moon’s  eclipfe  pall 
obtober  1715,  and  fome  of  the  immerfions  and  emerfions  of 
Jupiter’s  fatellites,  whofe  ufes  in  finding  longitude  have  long 
been  approved,  and  others  made  of  this  kind  will  be  grate¬ 
fully  received  by  the  author  from  fuch  as  are  fo  much  friends 
to  this  noble  fcience  as  to  communicate  them. 

The  moon’s  eclipfe  31ft  oftober,  1715,  in  the  morning,  % 
obferved  at  Newnham,  in  Warwickfhire,  lat.  5?.^  32',  long. 
5  minutes  in  time  after  London,  by  a  large  quadrant  and 
reftified  pendulum ;  at  the  middle  of  this  eclipfe  a  line  drawn 
by  the  two  extremities  of  the  horns  of  the  enlightened  part 
of  the  moon,  made  an  angle  with  the  horizon  towards  the 
fouth  of  54  degrees,  in  which  line  5  degrees  diftant  above 
was  Jupiter,  and  perpendicular  over  the  moon  11  degrees, 
diftant  the  Pleiades,  her  altitude  being  then  27^  26’  the  hour 
4h.  15  m.  at  4 h.  45  m.  6  digits  eclipfed;  and  moon’s  horns 
perpendicular  at  5  h.  2  m.  and  dig.  3*;  15  minutes  before 
the  end  the  %  horns  made  a  north  angle  with  the  horizon  of 
the  eclipfe  ended  in.  the  moon’s  limb  diametrically  op- 

polite 
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polite  to  the  river  Palus  Maeotis,  at  the  altitude  of  i6p  30', 
and  the  hour  5  and  34  minutes. 

At  Crew,  in  Chelhire,  it  was  obferved,  as  well  as  the 
foggy  air  would  permit,  as  follows. 


The  beginning  or  penumbra  —  •— 

/Etna  immerged  at  —  —  — < 

Belbieus  immerged  at  —  — 

North  part  of  Maeotis  immerged  —  > — 
South  part  of  Maeotis  immerged  —  — 
The  middle  about  8  digits  eclipfed  — 
Palus  Maeotis  emerged  at  —  — 

The  end  at  —  —  —  — 

The  whole  duration  —  —  < 


Crew 

Newnh . 

h. 

m. 

h. 

m. 

2 

36 

2 

SO 

3 

3 

3 

33  a 

3 

41 

4 

1 5 

4 

30 

5 

24§ 

5 

34 

2 

2 

44 

By  the  fame  perfon,  and  at  the  fame  place,  was  the  emer¬ 
sions  and  immerfions  of  Jupiter’s  fatellites  obferved,  as  oft  as 
the  air  would  permit  that  feafon. 


1715.  d.  h.  m.  s. 
If  1  Sat.  im.fep.  26  8  59  15 

2  Sat.  im.  06b  8  8  55  30 

3  Sat.  em.  nov.  28  16  1  20 

3  Sat.  em.  dec.  27  7  52  45 


d.  h.  m.  s. 

2  Sat.  emer.  dec.  29  5  410 

1  Em.  dec.  29  6  8  50 

2  Sat.  em.  mar.  9  7  33  19 

1  Sat.  em.  mar.  14  8  51  55 


Apparent  time. 

By  feveral  obfervations,  the  times  precede  thofe  of  the 
calculations  by  the  tables,  by  about  7  or  8  minutes.  The 
regularity  of  which  errors  proves  the  obfervations  the  more 
accurate. 

This  year  lad  pad  has  produced  feveral  uncommon  ap¬ 
pearances  in  the  air,  as  that  unaccountable  phenomenon 
on  the  6th  March,  1716,  the  halo’s  oft’  feen,  and  heavenly 
bodies  vifible  at  noon,  and  according  to  this  verfe  drew 
men’s  eyes  upwards. 

Os  homini  fublime  dedit :  caelumque  tueri 

Julfit,  &  ereftos  ad  lidera  tollere  vultus.  Ovid * 


The  eclipfes  of  this  year  1 717. 


There  will  happen  in  this  year,  1717,  four  eclipfes,  two 
of  each  luminary:  The  firft  is  one  of  the  moon,  on  the  16th 
day  of  march,  when  the  earth  will  interpofe  between  the  fun 
ana  moon,  and  hinder  the  fun’s  enlightning  her,  on  her  up¬ 
per  (or  north)  part  above  one  half  of  her  diameter  appear¬ 
ing  dark.  The  calculation  I  have  deduced  from  the  Caroline 
tables. 


The 


•No.  14.- 


Eclipses. 


S43 


fig. 

lig. 

fig. 


The  mean  oppofition  march  15th  day,  1717 
Interval  of  the  mean  and  middle  §  fubtracl 
The  middle  or  equal  time  of  the  oppofition 
At  which  time  the  fun’s  place  is  in  Aries 
And  the  moon  in  Libra  * —  — 

Difference  from  the  oppofition  want  — 
Hourly  motion  of  ©  2'  28",  of  D  33'  14" 

As  30'  46"  to  diff.  1'  8"  ::  60  to  the  interval  add 
The  middle  time  of  the  true  8  *5°  day 
At  which  time  ©  is  in  T1  »  1 — 

And  the  moon  in  Libra  —  — 

The  23  fubtradl  by  D ’s  place 
Remains  the  argument  of  latitude  —  — ■ 

D ’s  lat.  39'  6"  nor.  afcending  redu&ion  fubt.  — 
Hourly  motion  of  D  33'  55",  of  ©  V  28"  diff. 
As  3 1'  27"  to  red.  1'  41"  ::  6o'  to  theti.  of  rif.  fub. 
The  equal  time  of  the  true  ecliptic  8  —  — 

Equation  of  time  add  — -  —  1 —  — 

The  apparent  time  of  the  true  8  at  London 
The  ©’s  horizontal  parallax 15",  D ’s  56'  56"fum 
Subtract  15'  56"  femid.  ©  rems  femid.  ©’s  fhad. 
To  which  add  femid.  D  1 5'  24"  the  firm  is  — 
Latitude  of  the  D  fubtraft  —  —  — 

Remains  the  parts  deficient  —  —  — 

As  15'  24"  to  6  digits  ::  17'  33"  to  the  digits  eel. 
Redu6t.  or  interval  of  greater!:  obfeuration,  add 
To  the  appar.  times  gives  the  greatefl  obfeur.  at 
As  31'  27"' to  60'  ::  min.  of  incidence  4R  to 


d. 


half  duration* 


} 


h. 

m. 

s. 

20 

50 

39 

6 

4 

43 

14 

45 

46 

6 

17 

55 

6 

16 

47 

1 

8 

30 

46 

2 

*3 

14 

47  58 

6 

18 

55 

6 

18  46 

13 

43 

t 

7 

24 

15 

I 

41 

31 

27 

3 

12 

14 

44 

47 

IQ 

14 

54 

47 

57 

1 1 

4i 

15 

56 

39 

39 

6 

17, 

3  3 

6 

50 

0 

6 

22 

15 

1 

9 

1 

18 

13 

Hence 


*  This  eclipfe  of  march  15th,  was  obferved  as  follows. 


1 

Places 

/ 

Obfervers 

Beginn. 

End 

Digits 

eclip. 

h.  m.  s. 

h.  m.  s. 

Lima  in  Peru 

D.  Peter  Peralta 

00 

•+ 

00 

n  19  55 

Cambridge,  New") 
England  j 

Mr.  Robie 

9  about 

n  42  30 

d 

The  Ifland  of 
Virgin  Gorda  j 
St  Cofma  in  South  7 

Capt.  Chandler 

F.  Bon.  Suarez 

12  30  0 

America  j 

10  2  21 

12  45  40 

7  To 

Paris  —  —  — 

Mr.  CafTini 

13  0 

r<5  38  25 

7i 

Paris  —  —  — 

Mr.  de  la  Hire 

13  54  0 

i 6  38  10 

7  7 
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Hence  the  eclipfe  march,  i6°,  1717. 

The  beginning  43  min.  48  ieconds  pail  I.  in  the  morning. 

The  middle  1  min.  pad  III.  in  the  morning. 

The  end  19  min.  14  ieconds  after  IV.  in  the  morning. 

B 

A  type  of  the  moon' s  eclipfe 
the  1 6th  of  march ,  at  1 
in  the  morning. 

m.  s* 

Semidia.  of  Ihad.  ER  41  1  j 
Initial  lat.  of  D  e  G  41  37 
Medial  E  M  39  6 

Final  lat.  D  —  e  I  33  59 
Semidiam.  of  1)  RB  15  34 
G  the  1)  at  begin. Max  midd. 

/at  end,  the  ecliptic. 

The  fecond  is  of  the  fun,  3  ill  of  march,  at  19  minutes  pail 
4  in  the  evening;  but  although  the  moon  be  but  70°  46'  from 
the  fouth  node,  and  near  40  within  the  eclipfing  bounds,  yet 
her  lat.  being  then  4cf  fouth,  and  the  fun’s  declination  about 
8Q  0!  north,  hinders  the  moon’s  fhade  falling  near  us,  and 
therefore  called  invifible  to  any  of  the  northern  parts. 

The  third  is  of  the  moon  on  monday  the  90  of  feptember, 
at  6  in  the  evening,  when  7  digits  26  minutes  of  the  moon’s 
diameter  will  be  darkened  on  her  lower  or  fouth  part  of  her 
difk.  So  much  as  room  will  permit  of  the  calculation  fol¬ 
lows. 

Sept.  90, 17-17.  Eve.  h.  m.  s. 

The  corr.  eclip.  §  6  13  30 
Appar.  time  Lond.  6  4  40 

Beginning  aftern.  IV  46  58 
Mid.velmax.  obf.VI  n  3 
End  —  —  VII  35  8 

Whole  duration  II  48  10 
Digits  eclipfed  7  36  40 
Moon’s  lat.  atheg.Ai?  40  3 5 
At  end,  alfo )  7 7  „ 

nor.  def.  5  EE  3  3  39 


This  figure  fhews  exafily  the  appearance  of  this  eclipfe ; 
B  (hews  the  moon  where  it  begins,  M  at  the  middle,  and  E 

'  at 
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at  the  end,  EE  is  the  ecliptic,  E  MB  the  moon’s  way,  and 
F H  is  the  horizontal  line  in  the  eclipfe.* 

The  fourth  is  an  ecliple  of  the  fun  on  monday  the  23d  of 
feptember,  at  9  minutes  pad  7  in  the  evening;  but  the  moon’s 
lat.  being  i°  17'  north,  and  the  fun’s  dec!.  4°  40'  fouth,  the 
fhade  would  not  fall  near  us,  tho’  the  fun  was  not  fet. 

Paradoxes  to  be  anfwerd  next  year . 

1.  There’s  a  certain  village  in  the  fouth  of  Great  Britain, 
to  whofe  inhabitants  the  body  of  the  fun  is  lefs  vifble  about 
the  winter  folftice,  than  to  thofe  who  refide  upon  the  ifland 
of  Iceland. 

2.  There’s  a  certain  place  of  the  earth,  of  a  confiderable' 
northern  latitude,  where,  tho’  the  days  and  nights  (even 
when  fhorted)  do  cordift  of  feveral  hours  ;  yet  in  that  place 
it  is  mid-day  or  noon  every  quarter  of  an  hour. 

3.  There  are  divers  places  on  the  globe  of  the  earth, 
where  the  fun  and  moon,  yea,  and  all  the  planets,  do  actually 
rife' and  fit  according  to  their  various  motions;  but  never 
any  of  the  fixed  ftars. 

4.  There  is  a  certain  city  in  the  fouthern  part  of  China, 
whofe  inhabitants  (both  male  and  female)  do  obferve  almoit 
the  fame  pofture  and  gait  in  walking  as  we  Europeans;  and 
yet  they  frequently  appear  to  f  rangers,  as  if  they  walked 
on  their  heads. 

Twenty-four  of  thofe  amazing  paradoxes  in  Gordon’’ s  Geo¬ 
graphy  have  been  inferted  in  the  ladies’  diary;  twenty  of 
which  are  in  it  already,  explain’d ;  fo  in  time  the  whole 
forty-five  will  be  folv’d. 

A 


*  The  eclipfe  of  Sept.  9  P .  M.  was  obferved  thus, 


Places 

Obfervers 

End 

London  — 

Royal  Society  — 

7h. 

z  7m. 

Paris - 

M.  Caliini  — >  — - 

7 

34 

S  os. 

Paris - 

M.  de  la  Hire  — 

7 

34 

15 

Paris - 

M.  Miraldi  — 

7 

3> 

30 

Norimburg 

M.  Wurtzelbaur 

18 

10 

45 

On  monday  June  10th  this  year.  Dr.  Halley  difcovered  a  /mail 
telefcopicai  Comet  ;  whofe  place  at  ix  o’clock  that  evening  was 
f.  17°  i x'  with  4W  id  fouth  latitude. 

Mathem.  © 
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A  Philcfophical  Queflion,  by  A.  Philomathes. 

A  . golden  ball  fhall  weigh  two  pounds  in  troy. 

Where  from  th’  equator  ten  degrees  does  lie ; 

But  at  London,  a  different  weight  is  found 
Of  that  fame  ball :  which  diff’rence  pray  expound. 

New  ^uejlions. 

I.  Qu  eft  ion  53,  by  Mr.  Tho.  Dod. 

A  fortunate  merchant  got  riches  good  (lore. 

And  had  jewels  fo  many,  you’d  ne’er  delire  more: 

But  the  way  to  fecure  them,  he  cover’d  them  over 
Writh  cloth  for  his  buttons,  fo  none  cou’d  difcover 
The  worth  of  his  coat,  he  had  on  his  back  ; 

Which  above  a  piftole  you’d  ha’  fworn  ne’er  wou’d  take: 

So  by  this  means  he  carry’d  it  fafe  ;  and  ’twas  fold 
After  fuch  an  odd  way  as  you  never  heard  told. 

Some  jewellers  then  that  were  ready  to  doat 
On  the  buttons,  did  join  for  to  buy  the  rich  coat; 

And  agreed  in  proportion  geometrical 
Thus  to  pay  for  the  coat  by  the  buttons,  which  all 
■Were  no  more  than  lixteen  ;  and  a  penny  was  paid 
"For  the  firft  button  only:  the  Jaft,  as  they  faid, 

To  this  number  of  pence*,  hr,  you  fee,  did  amount: 

So  they  alk’d  me  to  try  with  my  pen,  and  to  count 
What  the  fum  was  in  pounds,  {hillings,  pence,  which  it  coft* 
But  by  trying,  I  found  myfelf  prefently  loft : 

For  I  wanted  to  know  how  the  ratio  increas’d  ; 

Which,  if  you  will  {hew.  I’ll  be  very  much  pleas’d: 

Or,  I’ll  thank  you  to  tell  me  but  what  the  coat  coft, 

In  a  line  to  your  fervant,  fir,  by  the  next  poll. 

*  14348907  pence. 

II.  LQueftion  54,  by  Mr.  Rob.  Beales,  of  Lynn . 

If  London  from  Norwich  be  ipiles  ninety-nine, 

And  from  thofe  two  cities  two  footmen  delign, 

The  firft  to  go  three  miles  the  firft;  day  from  London, 

The  fecond  day  five  miles ;  next  fev’n,  and  fo  on 
Towards  Norwich,  from  whence  the  fecond  one  mult 
The  fame  time  go  for  London  to  meet  with  the  firft ; 

Whofe  firft  day’s  journey  exactly  is  fix’d 
To  be  of  the  days  they’ll  meet  on,  the  fixth: 

Bis  fecond  day’s  journey  does  alfo  agree 
To  exceed  the  firft  in  miles  juft  by  three, 

So  each  day’s  journey  in  excefs  muft  be. 


From 


I 
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From  this  I  would  know,  how  you’ll  difcover 
The  days  they’ll  be  going  till  they  meet  one  another: 
And  how  many  miles  then  each  will  have  gone, 

Is  what  I  requell  you’ll  be  pleas’d  to  get  done. 

III.  ghieftion  55,  by  Xantippe,  of  Helmjley ,  Yorkfire, 

% 

Once,  as  I  walk’d  upon  the  banks  of  Rye, 

To  fee  the  purling  llreams  glide  gently  by, 

And  hear  the  pretty  birds  to  chirp  and  ling, 

Making  the  groves  with  melody  to  ring; 

I  in  the  meads  three  beauteous  nymphs  did  fpy. 

Who  there  for  pleafure  came  as  well  as  I ; 

And  unto  me  their  heps  they  did  direct; 

Saluting  me  with  mod  benign  refpeft: 

Saying,  4  Well  met:  we’ve  bus’nefs  to  impart, 

*  Which  we  cannot  decide  without  your  art. 

4  Our  grannum’s  dead,  and  left  , a  legacy, 

4  Which  is  to  be  divided  ’mongd  us  three. 

4  In  pounds  it  is  two  hundred  twenty-nine, 

4  And  a  good  mark,  it  being  llerling  coin.’ 

Then  fpake  the  elded  of  the  lovely  three, 

4  I’ll  tell  you  how  it  mud  divided  be ; 

4  Likewife  our  names  I  unto  you  will  tell : 

4  Me  they  call  Moll,  ray  fiders  Anne  and  Nell: 

4  As  oft  as  I  five,  and  five-ninths  do  take, 

4  Four  and  three  fev’nths  Anne  takes,  her  part  to  make ; 
4  As  oft  as  Anne  four  and  one-ninth  does  tell, 

4  Three  and  two -thirds  mud  be  took  up  by  Nell. 

IY.  Quejlion  56,  hy  Mr.  W.  Beriffe,  of  St.  Ives. 

Ingenious  algebraid,  I  fain  wou’d  know 
An  an  fiver  to  this  quedion  here  below. 

A  friend  of  mine  afk’d  me  the  other  day, 

A  little  ipot  of  land  for  to  furvey, 

That  lay  in  form  of  a  tripezia. 

I  foon  comply’d  with  his  requed,  and  found 
Three  acres,  wanting  fixteen  poles,  of  ground; 

The  fiaes  in  chains  here  you  may  plainlv  fee  ; 

The  fird  was  four,  the  fecondjud  twice  three; 

Seven  was  the  third;  and  for  the  fourth  thus  reckon’d. 
It  being  jud  the  half  of  fird  and  fecond. 

No  parallel  hides  to  you  I  mud  declare, 

Nor  angle  right  will  be  admitted  here. 

Ye  fons  of  art,  I  do  requed  you  all 
To  give  a  cannon  algebraical. 

To  find  the  length  of  the  diagonal,. 

O  3 
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But  one  word  more,  left  you  be  overfeen; 

It  is  the  longeft  which  I  here  do  mean. 

V.  Queftion  57,  J.  Symmons. 

Dick  Dibble  is  almoft  out  of  his  fenies, 

And  begs  me  to  be  his  amanuenfis 
To  th’  ladies,  that  in  their  next  diary 
They’ll  pleafe  to  anfwer  a  gard’ner’s  query : 

For  orders  lately  from  his  mafter  came, 

That  puzzle  poor  Dibble  :  altho’  the  fame 
To  many  others  wou’d  plain  enough  fpeak  : 

Dick  fays,  the  moft  on’t  is  mere  heathen  greek. 

A  workman  from  him  fome  directions  muff  take. 
About  fome  dials  that  he  is  to  make : 

But  he  or  the  t’other  can  nothing  effect, 

Except  the  fair  ladies,  in  pity,  direct. 

His  mailer’s  firft  words  to  Dibble  confound; 

Degrees  fifty-two,  fifty  minutes  is  found  > 

The  latitude,  in  the  midft  of  the  ground.  j 

There  on  the  plane  a  freight  ftaif  you  muft  fix 
At  right  angles ;  on  whoferop,  or  apex, 

Fourfcore  inches  high,  a  fmall  knob  or  ball. 

March  the  fecond,  mark  how  the  fhadow  doth  fall 
From  the  foot  of  the  ftaff,  juft  on  a  fouth  fun. 

The  nth  ofjune  the  fame  muft  be  done, 

When  the  fun  is  due  weft.  Thefe  lengths  being  got, 
Are  half  the  diameters  of  the  grafs  plot : 

Which  is  an  ellipfls  or  oval  to  be. 

The  area,  in  inches,  divide  into  three; 

Two- thirds  of  that  fum  the  mafon  muft  take. 

For  a  ftone  ftep  that  he  is  to  make 
Of  elliptical  form,  and  five  inches  deep: 

Whofe  leegth  and  breadth  equidiftant  muft  keep 
From  the  verge  o’th’  other  great  one  of  grafs ; 

On  the  ftep  four  lions  couchant  of  brafs, 

Supporting  a  cube  :  which  ferves  as  a  bale 
To  a  dodecaedron  ;  and  that  bears  a  fphere.  T 

Thefe  folid  bodies  this  proportion  muft  bear  £- 

Of  fix,  three,  and  one,  exa&ly  (or  near)  J 

The  area’s  third,  thefe  bodies  muft  have. 

Now  ladies,  Richard  moft  humbly  does  crave. 

What  the  fides  of  the  cube  and  dodecaedron  are? 

And  what  is  the  axis  alfo  of  the  fphere  ? 


VI.  Quejlio'n 


149 


Ho,  14.  Qjj  estions  Answered, 

VI.  Tfueftion  58,  by  the  Lady  Mer.  Heylhot* 

Two  fons  I  have,  comfort  to  me  impart. 

And  when  in  view,  they  do  rejoice  my  heart. 
How  old  they  be,  is  all  I  fain  would  know, 
Suppofing  true  what  here  I  ftate  below. 

The  age  of  one  being  fquar’d,  if  from ’t  you  take 
The  younger’s  age,  the  relidue  will  make 
As  this  (435):  then  fquare  the  youngers  age, 
From  which  deduft  the  elder’s,  and  I’ll  engage. 
The  relidue  two  hundred  thirty-five  you’ll  find. 
Their  age  to  tell,  pray  ladies,  be  fo  kind. 

This  I  forgot :  if  to  fifteen  fquar’d  you  add 
A  hundred,  their  ages’  product  may  be  had. 


The  Prize  Thiejlion,  of  10  diaries  to  the  anfwer err 


Upon  a  horizontal  plane  there  flood 
A  handfome  tetrahedron,  very  good  ; 

I  lik’d  it  well,  and  well  the  fame  I  view’d,. 

And  found  five  folid  feet  its  craiTitude  : 

Befide  it  flood  a  prifm  triangular, 

Whofe  height  and  fide  at  bafe  both  equal  are  5 
Its  content  thirty-fix  ale  gallons  good, 

But  being  bottomlefs,  while  fo  it  flood, 

To  put  in  liquor  none  there  venture  wou’d.- 
At  laft  I  fix’d  the  prifm  a  very  tight 
Upon  the  tetrahedron  that  was  by’t ; 

This  done,  faid  I,  fee  by  this  piece  of  Ikill, 
With  ale  or  beei%  the  veflel  ye  may  fill'; 

I  alk  the  gaugers  now,  how  much  they  think 
There’s  in  the  calk,  of  ale  or  other  drink? 

In  anfwer  to  the  query,  pray  unfold, 

Flow  much  at  once  the  cafe  fo  plac’d  can  hold  :. 
And  alfo  tell,  how  much  th’  elevation 
O’th’  prifma  is  above  its  former' flation : 

But  to  prevent  miflakes  i’th  gauging  part, 
Know,  that  a  pyramid  well  wrought  by  art 
Triangular,  the  mouth  clofe  down  did  flop, 
Whofe  point  jufl  touch’d  the  tetrahedron’s  toj?i>. 
I’ve  faid  enough,  by  which  the  artifts  know 
The.  anfwer  of  the  query  how  to  fliow.- 


* 
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1718. 

Anpwers  to  the  Paradoxes  propofed  lajl  year . 

Par.  yrR.  R.  Budgen  fays  the  village  lies  under  a  high 

1.  jL\X  mountain  near  Lewis,  inSuffex;  that  about  the 
winter  folftice  the  fun  is  but  a  very  fmall  fpace  of  time  vihble 
to  the  inhabitants. 

Par.  2.  Under  the  north  pole. 

Par.  3.  Under  the  poles  the  planets  by  their  motions  get 
north  or  fouth  declination,  confequently  rife  and  let  with 
relation  to  thofe  two  places :  but  the  fix’d  liars  keeping  an 
exadl  diftance  from  the  pole,  may  be  faid  never  to  rife,  or 
fet,  tho’  their  motion  on  the  poles  of  the  ecliptic  may  be 
thought  fome  fmall  objection  to  this  paradox. 

Par.  4.  In  China,  (or  any  other  place)  where  the  inha¬ 
bitants  (land  near  the  fea,  nrangers  looking  in  it  mull  fee 
them,  as  tho’  their  heads  were  downward  by  the  reflected 
vilion. 

An  anjfwer  to  the  philofophical  quejlion. 

Mr.  John  JVilkinfon  fays,  the  proportion  of  gravity  be¬ 
twixt  the  equator  and  poles,  is  as  500  to  501,  by  the  incom¬ 
parable  Sir  Ifaac  Newton  ;  and  the  increafe  near  as  the 
fquare  of  the  right  line  of  the  latitude ;  and  that  the  ball 
would  weigh  more  at  London  than  at  10  deg.  lat.  by  13 
grains. 

This  is,  I  prefume,  occalioned  from  the  earth’s  oblate 
figure,  and  the  diminution  of  the  centifrugal  force. 

Mr.  Doidge ,  Mr.  White ,  Mr.  Bleathman ,  Mr.  E.  Weaver , 
and  Mr.  R .  Hall ,  anfwer’d  the  2d  and  3d  paradoxes. 

Mr.  Whitworth  2d,  3d,  and  4th,  Mr.  Langley  2d,  Mr. 
Mafon  3  d,  Mr.  Budgen  ill  and  3d,  Mr.  Child  2d  and  4th. 


Solutions 


No.  15.  Paradoxes  answered.  XfX 

Solutions  to  the  laft  years  quejlions . 

I.  'uejllon  53  anf<vjered  by  Mr.  J.  Peirce.. 
is _ _ 

V1434S907  =  3  the  ratio.  Let  p  be  =  firft  term  ==  x, 
s  —  fecond  term  =  3,  u  =  laft  =  14348907,  and  z  ==  fum  of 
all  the  terms.  Now  z  —  u  “  fum  of  all  the  antecedents ; 
0  —  _p  =  fum  of  all  the  confequents.  Therefore 
2  —  «  :  z  —  p  ;  and  by  equality  pz  —  pp  zz  sz  —  suy  by 

tranfpofition,  and  divifion,  2  =  ■  =  2x523360  pence 

=  89680  /.  1 3  J*.  4 


*  II.  Quejlion  54  anfwered  by  R.  Hall. 

Their  journey  went  to  fix  days, 

Before  they  met  each  other; 

The  Londoner  he  went  fo  faft. 

Three  miles  out-ftrid  the  other.  51  and  qg. 

III.  ^uejtion 


II.  Question  sa  Solved. 


the  laft  terms 


=  {*• 
V.  3- 


Putting  x  for  the  number  of  days  they  travelled,  or  the  number 
of  terms  in  each  feries,  of  which  the  two  common  differences 
are  z  and  three  ;  the  correfponding  firft  terms  will  be  3  and  -5  x, 

—  1  +3  ~  z  x  ft-  1 

—  1  ft-  f*  =  3^  —  3, 

the  fums  of  each  pair  of  extremes.  —  S  z  x  4 

L3jx—  3) 

and  the  fum  of  eaeh,feries,  or  the  miles,  each  travelled  ~  f  *  \ II. * * * * * * *  X 

C.  fX 2  •  2  X » 

Then  by  taking  the  fum  of  thefe  two  fums,  we  have  -fxz 
ft-  *  x  zz  9p;  and  hence  x  zz  6  zz  the  number  of  days,  and 

■f  *  ,  3  X  48  "l  -zz  the  miles  each  travelled, 

Ijx2  —  jx  =r  SfJ 
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#  III.  Queftion  55  anftwered  by  Mr.  J.  Simmons 

91/.  11  s.  4  d.  J-g+i  t^ie  ^iare  ^or  Molly, 

1%  19  10  ftfth  Is  what  Nan  ought  t0  lake> 

a  0  Makes  the  part  for  Nelly, 


If  I’ve  made  no  miftake. 


3*9  13  4 

.  '  ■  v  ..."  -  ... 

IV.  eft  ion  56  anftwered  by  Mr.  Ja.  Peirce, 

Let  B  C  zz  4  =  by  AD  zz  7  = 

CD  -  6  zzc,  JB  zz  5  zz  ft,  u 

CD  +  BCzzxo  zz  e,  AD  4-  = 

ia  =  /;, 


1—1. 

The  area  a  a.  3  r.  24  per.  =  29  fq.  cha. 
—  a.  Ehiere  diagonal  B  D  zzy* 


d  e  ^  „  t-t  75  -4 


(1).  :  <?  : :  r/ :  —zz.DE  —  E  B; 

and  ^  :  h  ::  /  :  y  =  DF—FB. 

yj  +  de  _DE  and  =  £)K 

zy  2y 


(3). 


*  III.  Question  55  Solved. 

The  numbers  5-j  and  \\t  or  —  and  are  in  proportion  as 

3  7  J  \ 

350  and'  279  5  and  the  numbers  4-f-  and  3-f,  or  —  and  —  are  to 

9  3^ 

**  7  X  3  5  o 

each  other  as  37  to  33.  Now,  2,79  :  350  ::  37  :  ~ - - — —  j 

and  hence  the  three  fhares  mud  be  in  proportion  as  the  thiee  num« 
,  37  X  3 50  , 

bers - ~ — *  37,  and  33  ;  or  as  37  x  350,  37  x  279,  ami 

x  7  y 

33  x  179;  that  is,  as  the  numbers  12950,  10323,  and  91=07  5 
whofe  fum  is  32480. 

Whence,  by  proportion,  we  fhall  have  as  32480  :  22  pi.  i$f,  4  ch 
12950  :  pi  l.  in,  4 Sto^d.  zz  Moil’s  fhare, 

10323  :  72  19  10  ||f  zz  Ann’s  fhare, 

91*07  i  6$  Sr  oi||  zz  Nell’s  fliai'c. 


*53 
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■y4  —  z  d ey7,  —  d7  e%  _ 


(3)-  >J 

J 


4  czyx 


4  r 


=  CE : 


4^a5'a- 


‘T 


z  h  zyz  —  h4  _ 


4JT 


AF. 


(4).  Thefe  two  lafl  X  by  and  added  together  give 
the  area. 


(5) .  Then  by  extracting  the  fquare  root  of  the  denom, 
and  multiplying  a  by  4>  you’ll  have 

s/ 4CZ y 2 — y4 —  z d c yz  • — d7  ex  -f- 

VAg4y’>'  — y 4  —  zhty 1  — b7  i%  —  4 a. 

(6) .  By  fquaring  both  fides  of  the  lad  equation,  and  trans¬ 
ferring  the  rational  terms  to  one  fide,  you’ll  have  (after 
making  4 c7  —  z  c  d  =:  k,  —  d d e  e  ~  —  /;  yg7  —  zhi~  m , 

—  hhii  —  —  /z ;)  z4^ by1  —  y4  —l  X  my 2  —  j  4  — •  zz 
16  a  a  —  f  y  4  ■ — 1  m  y 1  -4-  a  y 4  4-  /  +  n  • 

Let  i6tfz4-/4-#=.£,  and  —  ky 4  —  jwy5‘  =:  — 

(7) .  By  fquaring  both  fides  of  this  lad  (p  and  —  q  rightly 
placed)  you’ll  have  4  kmy4  +  4  h4  +  4  ny4  — 4  l ?u  y% 
*—4  k  n  y7  —  4  ?zzy5  —'4  ky6  -4- 47 8  4"  4//Z  =  p7  4-  4py4 
+  y2y4  —  ipqy*  4-  4y8  —  4qy6- 

(8) .  But  4  y8  =  4_y 8  is  deftroyed  ;  alfo  by  fuppofition  m  4*  k 
“  q.  Therefore  —  4  my6  —4  ky6  ~  —  4  qy6 ,  which  will  be 
deftroyed.  Laftly,  by  tranfpofing  the  known  quantities  to 
one  fide,  and  the  unknown  to  the  other,  you’ll  have  4  k  my 4 
4-  4  /y4  4-  4ny4  — Apy4  — q1  y4  4-  zpqy%  — 4li?iyz 
• —  ykny 2  =5  p7 — yin. 


Let  4 km  4-  4/4-4#  —  4 P  —  qq  —  r\  *pq —  ylm' — ykn 
=  r,  and  pz  —  4I  n  —  t.  Then  ry4  4 ~  sy1  =z  t. 


From  whence  will  arife  this  theorem, 


- b  - - —  ~  7*68z  chains,  the  longer 

4  r  r  r  zr  0 


diagonal ;  the  other  is  7*554  chains. # 


V.  Quejlion 


*  IV.  Question  56. 

Confirmations  and  other  folutions  of  this  queftion  may  be  feen 
in  S  imp  Jon  s  Algebra  and  his  Select  Exercifes, 
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#  V.  ^hiejlion  57  answered  by  Ja.  Peirce,  Wm.  Whitworth, 
Jof.  Wilkinfon,  and  Mofes  Bleathman. 


Mar.  2.  Sun’s  longitude  220  56'  34"  X.  Declln.2&48'  28"  S. 
The  fun’s  meridian  altitude,  340  21'  32". 

Length  of  the  fhade,  117*056  inches  ;  which  doubled, 
gives  the  conjugate  diameter  of  the  oval  334*112  inches. 

June  11.  Sun’s  longitude  —  —  *—  25  '  o°  55*  4iM 

Declination  north  —  —  —  —  23  29  48 

Sun’s  altitude  eaft  or  weft  —  1 —  —  30  1  16 

Length  of  the  fiiadow 


Doubled  the  tranfverfe  diameter 
The  area  of  the  oval  —  — 

y  Taken  for  the  3  folid  bodies  — 

y  For  the  ftep  —  —  — 

Tranfverfe  diam.  of  ftep  —  — 
The  conjugate  diam.  of  the  ftep 
The  fide  of  the  cube  —  — 

Side  of  the  dodecaedron  —  — 
Diameter  of  the  globe  —  — ■ 


138*4  inches 
2  76*8 

50916*0155 
16972*0051 

33944*0102, 

116*716 
74*028 
21*675 
8*726 
14*799 


YI.  J Quejlion 


*  V.  QjJ  ESTION  57  folvcd. 

The  method  of  folving  this  quedion  is  thus  : 

By  qdronomical  tables  find  the  fun’s  place  or  longitude  to  the 
two  given  times  ;  and  the  obliquity  of  the  ecliptic  or  the  greatefl 
declination  for  the  fame  :  then,  by  fphevics,  it  will  be,  as  radius 
:  lire  long  ::  fine  obi; q.  t  fine  of  the  prelent  declinations.  I11 
the  firfi:  cafe,  the  decbn.  taken  from  the  colat.  leaves  the  meridi¬ 
an  altitude;  and  in  the  other,  we  £hall  have,  by  fpherics,  as  s. 
lat.  :  s.  obliq  :  :  radius  :  s,  altitude.  Thefe  altitudes  being  thus 


2 1 


3» 


and 


3cr 


16' 


computed,  we  fhall  fuppofe  to  be  34q 
as  in  the  original  folution  above. 

Then,  by  plain  triangles,  as  1  (rad.)  ;  80  (length  of  daff)  ;  t 
cotang.  alt.  :  length  of  the  fhade ;  confequently  160  x  1*4621874 
(cotang,  34°  2 1 ,  32")  ”  234*034176  inches  ”  the  conjugate 
diameter,  and  160  x  1*7305780  (cotang.  30°  i'  16")  — 

^76-89248  “  the  tranfverfe  diameter  ;  and  hence  the  area  of  the 
green  is  276'89Z48  x  234  034176  x  ‘78539  8c c.  —  50895*58. 
Then  f  of  this  being  a  number  expreffing  the  fum  of  the  contents 
of  the  three  folids,  which  are  in  proportion  to  one  another  as  i,  3, 

and  6,  whofe  fum  is  10  ;  we  fhall  have,  as  10  :  5  ^  *  * 

3 

1  :  1696*519  22:  the  content  of  the  fpliere  *} 

3  :  5089*558  r=  the  content  of  the  dodecaedron  ?  ;  and,  by* 

C  ;  ioi79*ii(5  —  the  content  of  the  cube  j 

menfu* 


No.  15. 


Qjj  estions  Answered, 


*-5S 


#  VI.  Quejlion  58  answered  by  Mofes  Bleathman* * 


I  fee  a  fault,  but  can’t  devife. 

Not  for  my  life,,  in  whom  it  lies  : 
Wheth’r  in  the  author,  or  the  printer^ 
Or  eife  in  me,  the  fault’s  amende, r. 

If  I  am  right,  the  elded  fon 
Had  twenty-one  years  over-gone ; 

The  other  fixteen  years  I  fee : 

But  this  does  not  wjth  you  agree. 


An  freer  to  the  Prize  Phiejlion, 

Mr.  Char .  Mafon,  Mr.  Tho.  Cary ,  (who  won  the  prize) 
Mrs.  Mary  Nelfon ,  Mr.  John  Gary ,  Mr.  Peter  Ward ,  Mr. 
Peirce ,  Mr.  Witavorth ,  Mr.  Carrington ,  Mr.  J.  White ,  Mr. 

Bleathman 


menfu.y' 10 179*1  16  2=11*6711  222  the  fide  of  the  cube, 
3 


V“ 


5089*558  


X 


7  ’66  3x1896 
x  696*5 1 8 


8-7148  2=  the  fide  of  the  dodecaedron. 


*4’ 79  7  5  “  the  diameter  of  the  fphere. 


3*I4r  59&c. 

Again,  for  the  diameters  of  the  inner  ellipfe,  or  ftone  ftep,  whofe 
folidity  is  |  of  the  area  of  the  outer  one,  and  'he  difference  of  its 
■diameters  2=  (176-89148  —  134-0341:8  2=)  42-8583;  let  x  2= 
half  the  ftun  of  its  diameters,  then  the  diameters  will  hex  ~tr 

/___  42*8583\  -y 

2,141915  — -j  ;  and  their  product  — -  21  -41 91 5  4 

(per  quefh)  =2176-89148  x  134*03418  x  f  X  f  =  8640*304; 

hence  x  2=  +  21-4191  52  +8640-304  rr  95-3914,  and  95'39T4 
r±z  11*4191  2=  116-8105  and  73'9<H3  2=  the  diameters  of  the 
inner  ellipfe. 


*  VI.  Qjj  e  s  t  i  ©  n  58  folveL 

Putting  x  and  y  for  the  two  ages,  we  have,  per  queftion,  x 5  — =» 
(1  y  222  415,  and  jy2  — -  x  222  135  (omitting  the  3d  condition  as 
ul  fuperfluous)  ;  hence  y1  22:  135  x  x  222  a-2  — •  4 if] 4  ,  or.*' 


8504’ 


th<n  y  zs  x2  —  415  22:  16. 


£ 80390;  in  which  equation  *2=21  ;  and 
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Bleathman ,  Mr.  Wilkinfon ,  Mr.  Ed??iund  Weaver,  Mr. 
Hall,  Mr.  JoJ\  Smith ,  anfwered  this  queftion  as  below. 

Inches. 

The  fide  of  each  triangle  of  the  tetrahed  41*853 

The  perpendicular  altitude  _  —  —  34*17283136 

The  fide  and  altitude  of  the  prifm  —  —  28*6209 

Confequently  the  fide  of  the  bale  of  that  } 

Part  of  the  tetra.  which  is  within  the  pnim.  )  2  °zo9 

Its  perpendicular  altitude  —  —  *— ■ •  23*3688 

Its  content  in  ale-gallons  —  —  —  —  9*79793 

The  perpendicular  altitude  of  the  pyramid  5*25204 

Its  content  in  ale-gallons  —  —  —  —  2*20203  _ 

The  content  of  the  two  pyramids  — _  —  1 1*99999 

Contentoftheprifmwhenplacedaccording ) 

1  ^  r  1  n  •  -i  liT  24  OOOO 

to  the  import  of  the  queltion  in  aie-gali.  3 

The  elevation  of  the  prifm  —  —  —  10*8039 

Eclipfes 


*  Prize  Q_u  e  s  t  i  o  n  folved. 

Since  the  two  ends  of  the  prifm  are  filled  up  by  two  pyramids 
wbofe  vertexes  meet  within  it,  the  height  of  the  two  together  is  juft 
equal  to  the  alt.  of  the  prifm;  and  fince  a  pyramid  is  —  f  of  a 

prifm  of  the  fame  alt.  and  bafe,  it  is  evident  that  \  of  the  prifm 
will  be  filled  with  litfuor,  that  is,  -it  will  contain  24  gallons  :  which 
is  one  part  of  the  demand.  The  other  is  to  find  the  additional  e~ 
iev-ation  of  the  prifm,  which,  being  evidently  —  the  difference 
between  the  altitude  of  the  tetraedfon  and  of  the  part  of  it  which 
is  let  into  the  prifm,  will  be  found  thus. 


By  the  Schol.  page  403  Menfuration,  12  \/ 6  x  5  y/  2  zz 
3 _ . 

11^30^1=4  1  -8 5  3  inches  rr  the  fide  of  the  whole  tetraedron  ; 

3 

X  281  X  4 


and  by  page  81  and  145,  we  fhall  have  \/ 


V  3 


</ 


788 
V  3 


28 '62 09 %  zz  the  fid<ji  of  the  prifm  rr:  the  fide  of  the 


tetraedron  which  is  within  the  prifm.  And  it  is  the  difference  of 
the  altitudes  of  thefe  two  which  is  required.  Now,  from  the 
demonftration  page  403  Menfuration,  it  appears  that  the  fide  of  a 
tetraedron  is  to  its  altitude,  as  1  to  y/|  ;  and  fince  the  difference 
between  41*85:300  and  28*62092  the  tides  of  the  two  tetraedrons  is 
*3*23208,  we  /hall  have  13*2,3208  f  zz  jg'8©394  zz  the  additio¬ 
nal  elevation  required. 


No.  15. 


Eclipse. 


*57 


Eclipfe  of  the  moon ?  1718. 


Once  this  year  will  the  earth’s  ffadowr  quite  hide  the  body 
of  the  moon  from  our  fight,  which  will  be  on  Friday  the  29th 
of  auguft,  at  8  at  night,  being  a  total  eclipfe  of  the  moon. 
The  calculation  I  have  lately  made,  and  compared  with  my 
former,  from  Jilron^mia  Car . 


fig 


lt£  16 
X  16 


—  8 
m  16 
X  16 


The  mean  §  auguff  tlte^ypth,  evening  — 

The  mean  anomaly  of  the' earth  —  — - 

Longitude  of  the  fun  —  —  — 

Difference  from  the  oppofition  want  — 

Hourly  motion  of  ©  z'  26",  of  D  30'-  7"  differ. 

27'  3 1 '"to  5'  27"::  60  to  the’interval,  add  — 

The  middle  or  equal  time  —  — 

To  which  time  the  fun’s  place  is  — 

D  ’s  place  —  —  —  —  — 

Difference  from  the  oppofition  pad  — 

Hourly  motion  of  0  z'  26",  of  D  30'  8"  differ. 

As  27  42  to  38"  parts  : :  60  to  interval  fab. 

Equal  time  of  the  true  g  ayguft  —  —  — 
Subtract  from  D  place  refts  argum.  l'aft  — 
Reduht.  fub.  12"  D  ’s  latitude  fouth  defcend.  — 
From  hourly  motion  of  ])  29'  37"  fub.  ho.  mot.O  - 
Remains  the  hourly  motion  of  1)  a  0  —  — 

17'  11"  to  red.  1:2"  : :  60"  to  time  of  red.  add  * — 

Correht  time  of  the  true  ecliptic  oppofition  — 
Semidiameter  ©  15'  49%  femidiameter  of  (I  — 
Horizontal  parallax  ©  13",  D ’s  53'  fum  —  — 

Semidiamet.  0  fubt.  remains  femid.  ©’s  Iliad.  — 
Semediamer  D  14'  20"  add,  fum  of  femidi.  —  — 
Latitude  D  fubtradt,  remains  parts  deficient  — -  — 


_h.  m.  s. 
-  8  11 

T  55 
010  43 


29 

6 


8 

o 
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14'  20"  :  6  dig.  : :  47'  24'fparts  defic.  to  dig,  — 
Interval  of  ecliptic  g  ancl  max.  obfcur.  add  — 
Minutes  of  incidence  and  half  tarriance  —  • — - 

The  time  of  half  duration  —  —  — 

Equation  of  time  add  —  —  —  — 

Apparent  time  of  greateft  obfcuration  • —  — 

Difference  of  meridians  fubtradt  —  —  « — 

Apparent  time  max.  obfcuration  at  Coventry  > — •. 

Half  continuance  in  total  darknefs  —  — 

27.  11.  60.  :  22.  41.  to  half  duration  in  total  darknefs 
Whole  duration  in  total  darknefs  —  — -  — 
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Hence  the  apparent  times  at  London  and  Coventry. 


London. 

Coventry. 

h. 

m. 

h.  m. 

6 

5  Beginning  auguft  29th  evening  — 

5  59 

7 

9  Beginning  of  total  darknefs  — 

““7  3 

7 

59  Greateft  obfcuration  —  — 

—  7  53 

8 

49  End  of  total  darknefs  • —  — 

—  %  43 

9 

52  End  of  the  eclipfe  —  —  — 

—  9  46 

3 

47  Whole  duration 

This  type  {hews  up¬ 
on  the  figur’dline  of  the 
moon’s  way,  the  time 
of  the  beginning,  im- 
merfion,  greateft  dark- 
nefs,  emerfion  and  end, 
by  the  place  of  the 
moon’s  center  on  that 
line,  at  her  paffage 
th  rough  the  dark  fha- 
dow  of  the  earth  : 
the  other  lines  of  the 
moon’s  eclipfes,  in  my 
laft,  I  explain'd,  fo  needlefs  here.  The  moon’s  latitude  at 
the  beginning  is  16  feconds  north  defcending,  and  at  the  end 
9'  3 8"  fouth  defcending* 

On  the  5th  of  maixh,  at  3  afternoon,  and  13th  of  fep- 
tember,  at  9  morning,  moon’s  eclips’d  invilible.  On  the 
19th  of  february,  at  midnight,  and  15th  of  auguit,  at  2  in 
the  morning,  fun’s  eclips’d  invilible. 

Note,  The  29th  of  auguft  the  moon  rifes  not  till  20  mi¬ 
nutes  after  the  beginning  of  the  eclipfe. 

Paradoxes 


*  This  eclipfe  of  Aug.  zgth  was  obfcrvcd  thus. 


Places 

Obfervers 

Begi  n . 

To.  Tm.  jEmerfi. 

End. 

h.  m.  s. 

h.  m.  s.jh.  m.  s. 

h.  m.  s. . 

Padua 

]\  Poleni 

7  49  4*9  36  4 

1041  2  Ap.  time 

Bologna 

G.  Rondelli 

7  47  40\9  27  4c 

10  37  36  Tr.  time 

Bologna 

G.  Manfredi  6  41  13 

7  47  5ojp  29  2 c. 

10  38  5 1  Tr.  time 

Bologna 

Gililicri 

<5  40  23 

7  46  3 7  p  33  5 c 

to  3  7  42 

London 

M>  Folkes 

7  2  oj8  4 6  zc 

9  52  0 

Wan  (lead 

Dr.  Pound 

CO 

00 

00 

H 

953  oAp.time 

In 
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Paradoxes  to  be  anfwered  next  year . 

Par.  x.  There’s  a  certain  country  in  South  America,  many 
of  whofe  favage  inhabitants  are  fuch  unheard  of  canibals, 
that  they  not  only  feed  upon  human  flefh,  but  alfo  fome  of 
them  do  actually  eat  themfelves ;  and  yet  they  commonly 
-furvive  that  ftrange  repafL 

Par .  2.  There’s  a  certain  European  city,  whofe  buildings 
being  generally  of  firm  Hone,  are  (for  the  mod  part)  of  a 
prodigious  height,  and  exceeding  ftrong :  yet  it  is  mod  cer¬ 
tain,  that  the  walls  of  thofe  buildings  are  not  parallel  to  one 
another,  nor  perpendicular  to  the  plain  on  which  they  are 
built. 

Par.  3.  There  are  two  diftinCt  places  on  the  continent  of 
Europe,  fo  fituated  in  refpect  to  one  another,  that  thoJ  the 
firfl  lies  eafl  from  the  2d,  yet  the  2d  is  not  weft  from  the  firfL 

Par.  4.  There’s  a  remarkable  place  on  the  globe  of  the 
earth,  of  a  very  pure  and  wholfome  air  to  breathe  in,  yet  of 
fuch  a  ftrange  and  detectable  quality,  that  it’s  abfblutely  im- 
poffible  for  two  of  the  in  tired  friends  that  ever  breathed,  to 
continue  in  the  fame  in  mutual  love  and  friendfhip  for  the 
fpace  of  two  minutes  of  time. 

I  dengn  next  year  fome  new  paradoxes,,  which  I  doubt 
not  my  correfpondents  will  compofe  for  this  place. 

JVenjj 


In  this  year,  from  the  18th  of  January  to^the  5th  of  February, 
new  fbile,  a  Comet  was  ohferved  at  Berlin  by  Mr.  Chrift.  Kirk ,  thus: 

From  thefe  obfervati- 
cns  it  is  found  that  the 
comet’s  defcending  node 
was  in  about  zif  degrees 
of  Aries  ;  the  angle  of  its 
orbit  and  ecliptic  69U  de¬ 
grees,  it  pailing  within  2, 
or  3  degrees  of  the  pole 
of  the  world,  and  cutting 
the  equator  at  aoout 
deg.  from  the  equinoctial 
point ;  its  perigeon  was 
in  60  6'  trg  with  6'ja  7fe 
north  latitude,  it  being  in 
2 


At  10  at  night 

Longitude 

Latitude 

Jan.  18 

,  z  7°  26'  23 

69°  '18' No. 

ZI 

16  z5fb 

48  4Z 

*3 

9  2  8§ 

39  45 

26 

5 

32  55' 

2-7 

4  41 

31  24 

z8 

4  4 

O 

M 

3° 

3  4 

z8  Z3f 

3  1 

z  43 

27  4° 

Feb.  1 

z  25 

27  1 

z 

z  10 

26  z  2 

5 

1  39 

24  5  3 

its  perigeon  Jan.  18.  3I1.  9min.  •  P 
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Ladies’  Diaries.  \_B tighten^  1718. 


New  §*ueJlion$ . 

I.  O^uejthn  59,  by  Mr.  Doidge,  of  Portfmouth. 

One  ev’ning,  as  1  walk’d  to  take  the  air, 

I  met  a  damfel  beautiful  and  fair: 

Her  matchlefs  charms  did  fix  my  roving  heart, 

Which,  till  that  moment,  fcorn’d  love’s  proudeft  dart. 
Unto  this  fair  I  did  myfelf  addrefs, 

With  all  the  love  that  lovers  can  exprefs. 

Then  freight  unto  her  father’s  houfe  we  went, 

And  in  love’s  ftories  all  the  time  we  fpent. 

A  curious  garden  joined  thereunto, 

And  all  that  lovely  was,  i’th’  fame  there  grew: 

The  filver  fir  earns,  and  pleafant  walks  fo  nice. 

Made  it  appear  like  to  a  paradife. 

Amidft  the  garden  die  a  knot  would  place. 

The  better  ftill  her  garden  for  to  grace. 

The  content  of  it  diould  ex  aft  agree, 

To  be  in  feet  one  hundred  fixty-three  : 

A  polygon’s  the  form ;  but  it  muff  bear. 

Of  juft  ten  equal  ddes,  and  regular. 

Then  fir,  fald  fhe,  pray  try  your  drill  to  dnd 
The  fide’s  true  length,  to  form  the  knot  deiign’d. 

And  to  reward  the  pains  you  take  for  me, 

I  freely  then  your  wedded  wife  will  be. 

Thcfe  words  with  joy  fo  fill’d  my  breaff,  that  I 
Thought  that  each  moment  was  eternity, 

Until  that  I  the  fide’s  true  length  had  found. 

And  then  in  pleafure  evermore  abound. 

But  ah  1  with  pains  I’ve  try’d  all  ways  about. 

And  all  in  vain ;  I  cannot  find  it  out. 

Aflift,  fair  ladies,  one  with  grief  opprefl, 

And  lend  an  anfwer  to  this  one  requeft. 

31.  Phiefion  60,  by  Mr.  Tho.  Cary,  of  Lynn. 

Within  my  garden  I’ve  a  pond  that’s  round, 

Whofe  furface  equal  to  50284-  fquare  feet  is  found: 

In  th’  midfi  of  which,  a  pole  Hands  juft  upright 
Above  the  plain,  one  hundred  feet  in  height: 

This  pole  being  broke  into  two  parts, 

Come,  tell  this  query  now,  ye  men  of  arts. 

The  broken  piece  fell  juft  at  the  pond’s  brink  : 

How  long  is  then  the  piece  left,  do  you  think? 

III.  Queftin t 


No.  1 5. 


New  (Questions.  161 

III.  Quejlton  61,  by  Mr.  Peter  Ward. 

You  that  delight  in  figures,  try  your  {kill,. 

A  magic  fquare  with  numbers  for  to  fill. 

One  to  a  hundred  numbers  there  muft  be 
Which  to  the  numbers  of  the  fquares  agree : 

But  farther  ftill  you  muft  them  fo  contrive, 
Twenty-two  ways  to  make  five  hundred  and  five,^ 

No  two  fquares  alike  in  numbers  muft  be; 

But  ten  in  length,  and  ten  in  breadth,  let’s  fee. 

IV.  j ^uejlton  62 ,  by  Mr.  Wm.  Whitworth,  of  Northampton , 

Ingenious  fons  of  art,  I  new  requeft,. 

That  you  my  artificer  will  aftift. 

Alfo  be  pleas’d  to  let  me  underftand, 

How  to  effeft  my  purpofe  now  in  hand'. 

A  ciftern  made  of  lead  that’s  half  inch  thick. 

In  oblong  prifni  form  ;  but  honeft  Dick 
With  me  agreement  made  the  length  to  be 
In  ratio  to  the  breadth,  as  five  to  three; 

And  muft  hold  fifty  bulhels  exactly. 

But  this  is  what  I  mod  of  all  defire, 

To  have  it,  that  the  leaft  lead  will  require; 

That  is,  what  will  the  leaft  of  furface  have. 

Is  what  from  you,  I  with  fubmiftion  crave. 

Alfo  its  length  and  depth  to  me  expound. 

And  what  ’twill  coft  at  three  half  pence  a  pound. 

V.  Quejlion  63,  by  Mr.  Lewis  Evan,  from  Ca  r  mar  then  [hi  re 

Ten  partners  bought  the  hay  next  year  to  grow 
Upon  the  meadow  field  defcrib’d  below. 

The  price  is  forty  pounds.  The  mead  contains 
Juft  fixty  acres,  or  fix  hundred  chains. 

4  pays  a  fum  to  be  found  out,  and  B 
Does  pay  five  {hillings  more  than  A\  fo  C 
Five  /hillings  more  than  B ;  the  fame  excefs 
Continues  to  the  end  ;  nor  more,  nor  lefs. 

Three  fides  it  has,  whereof  the  bafe  is  fifty, 

O’th’  two  Hope  lines,  the  longeft  meafures  forty. 

The  other  thirty  chains.  This  mighty  care 
Torments  their  minds,  how  ev’ry  one’s  due  fhare 
According  to  the  money  he  pays  in, 

Shall  be  laid  out  by  ’tfelf.  For  they  begin 
To  think,  no  other  way  will  do  fo  well ; 

That  gartnerlhips  are  tedious,  molt  can  tell. 

P  3  -  A 
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At  the  acuteft  angle,  they’ve  indeed 
Amongft  themfelves  mod  willingly  agreed, 

A' s  lhare  lhall  be,  the  reft  in  order  On, 

B,  C ,  D  E,  fo  forth,  till  all  is  done ; 

Thofe  perpendicular  lengths,  which  from  the  bafe, 
Ere&ed  at  right  angles,  fliall  thofe  fhares 
Divide  afunder:  and  how  many  chains 
O’th’  bafe  each  lhare  takes  up:  Whoe’er  the  pains 
Shall  take  to  fhew,  himfelf  may  well  aiTure, 

He  fhall  thereby  their  heartieft  thanks  procure. 

VI.  phiejiion  64,  by  Mr.  Rob.  Beales. 

A  young  man  had  left  him  by  his  old  grannum 
Two  hundred  pounds  ;  but  nothing  per  annum. 

’Twas  not  to  be  paid  him  till  nine  years  three  quarters. 
Which  vexed  him  fore,  and  put  him  to  tortures  ; 
’Caufe  being  juft  marry’d,  he  wanted  the  pelf, 

Which  made  him  bethink  what  to  do  with  himfelf. 

So  he  went  to  a  mifer,  whofe  riches  were  great, 

And  did  the  whole  ftory  unto  him  relate  ; 

Who  laid,  if  his  ftory  in  truth  could  be  found. 

He’d  venture  to  give  him  one  hundred  pound 
Then  down  on  the  nail ;  which  made  him  look  brave, 
And  tell  the  old  lurch,  the  full  fum  he  Ihould  have, 

As  above,  at  the  time  :  fo  fecur’ty  was  made, 

And  an  hundred  pounds  he  had  got  for  to  trade. 

Now  what  compound  int’reft  did  the  mifer  demand. 
Per  cent,  per  annum  for  the  money  in  hand? 

The  Prize  ^uejiion,  10  diaries  to  the  anfiverer. 

Ladies,  as  you  fet  many  right, 

Pray  do  the  fame  for  a  wheelwright ; 

And  for  your  pains  I  will  content  you. 

If  you  explain  this  paper  fent  you. 

In  two  wheels  if  there  be  infcribed 
A  polygon  that’s  equal  fided ; 

The  lefs  live  lides,  the  other  feven  ; 

Of  which  the  areas  they  are  given 
in  proportion  or  analogy, 

Exaftly  as  thirteen  to  three. 

But  thefe  to  find,  depends  upon 
The  juft  length  of  a  pendulum 
That  vibrates  lixty  times  and  one 
Exaftly  in  one  minute’s  fpace  : 

This,  being  found,  is  the  true  bafe 


To 
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To  two  (ides  of  the  pentagon  ; 

And  bounds  the  angle  (which  is  known). 
Then  by  the  length  of  this  fubtenfe, 

Or  bale,  there  will  by  inference, 

Be  found  the  parts  of  ev’ry  figure, 

Fird  of  the  lefs,  and  then  the  bigger: 
Alfo  each  wheel’s  periphery; 

For  that  directs  the  fmith  and  me. 

And  for  that  lady’s  counefy, 

Who  firft  fends  thefe  true  lengths  to  me. 
I’ll  give  next  year  ten  ladies’  diaries, 

As  prize  for  anfwering  theie  queries. 


Anfwers  to  the  Paradoxes  propofed 


Par.  /\  Draftea  fays,  If  they  don’t  eat  (their  meat)  them- 
i.  felves,  who  can  eat  for  them,  in  fuch  manner  as 

to  fuftain  their  life  ? 

Par.  i.  All  walls  are  endeavour’d  to  be  built  perpendi¬ 
cular  to  the  tangent  (and  point  to  the  center)  of  the  earth, 
where  they,  if  continued,  would  meet  in  a  point,  and  confe- 
quently  are  not  parallels,  and  but  in  one  point  only  can  a 
perpendicular  be  raifed  on  a  horizontal  plain  :  vid.  5th  par. 
17 1 5,  anfwer’d  in  the  diary  for  1716,  and  Euclid,  lib.  11  pr.  13  , 

Par.  3.  Any  two  places  on  the  globe  that  differ  in,  or 
have  latitude. 

Par .  4.  This  paradox  by  forne  anfwer’d  thus.  ’Tis  im- 
poffible  for  two  perfons  to  be  in  one  and  the  felf-fame  indi¬ 
vidual  place  together. 

f*  -  "  ’  •  ‘  '*  •  *"  .-■(./  f  ■  \.  5 

Others  fay,  _  two  in  the  throne  can’t  continue  in  mutual 
love  and  friendfhip. 

Mr.  Hum.  MarJIjj ujiuin  fays,  by  reafon  of  the  earth’s 
motion  they  cannot  continue  in  the  fame  air. 


Sol  lit  ions 
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Solutions  to  the  loft  years  quejlions . 

*  I.  if htejlion  59,  anfvoer’d  by  Anna  Philomathes. 

Sir,  my  affiftance  ne’er  fhall  wanting  be. 

To  eafe  a  friend  that’s  in  extremity. 

When  firft  I  found  how  you  with  grief  were  prefs’d, 

A  moving  pity  touch’d  my  tender  bread:; 

Alas  !  thought  I,  his  ruin  is  too  fure, 

If  there’s  no  way  but  this  to  work  the  cure; 

But  viewing  well  the  query  o’er  again, 

I  found  the  antitode  that  cures  your  pain. 

55*23  inches  =:  to  the  polygon’s  fide  =:  4*602  feet. 

* 

f  II.  The  60 th  quejtion  cmpwerd  by  Mr .  W.  Laughton. 

Let  r  =  40*008  the  radius  of  the  pond ;  h  =  to  the  piece 
broke  off;  and  p  —  to  handing  piece.  Then  h  +  p  zz  a  zz 

100, 


*  I.  Qjj  e  s  t  1  0  n  59  fdved. 

By  menfuration,  l  S  +  z  V  S  or  7-694z®88  drawn  into  the 
fquare  of  the  fide  of  a  decagon  is  its  area  ;  wherefore  the  fide  wiil 

be  V7 =  4'6017  nelrl5r- 

t  II.  Qjj  e  s  t  i  o  n  60  folved. 

Algebraically . 

The  fquare  of  the  radius  of  the  circle  is  - — Tz - - 

4  x  -78539  &c. 

8800 

7  X -78539  "&c~  =  i6oo‘544,  vvmch  put  =  a*  ;  alfo  put  c  =  ioo 

the  whole  height  of  the  pole,  and  *  rr:  the  part  handing.  Then 
will  c  —  x  be  the  part  broken  off,  and  is  the  hypothenufe  of  a 
right-angled  triangle  whofe  two  legs  are  a  and  x  ;  confequently 

az  •+•  xx  r  c  —  x\2  zz  cx  —  %cx  -p  v2  ;  and  hence  x  zz 

—  ai 

ZZ41 ~  the  length  required. 


Geome - 
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ioo,  and  hh  p p  •+  r  r  by  47  Euclid  1.  Hence  h  h  +  2  h p 


-j- p p  =  a  a.  And  hh 
~aa~—rr.  Then  p 
feet. 


•ppzzr  r.  By  fubtracting,  2  hp  zpp 
a  a  - —  rr  a  a  — •  rr 

=  41*9968 


zh  4-  ^p 


za 


III.  The  6ifi  quefiion  anfwerd  by  Mr.  Mich.  Eling,  Mr. 
Jo.  Smith,  Mr.  Williams,  John  Tinder,  Alex.  Naughley, 
J.  Clifford,  J.  Simmons,  W.  Kendall,  and  W.  Rubens; 
but  there  are  many  different  ways  of  anfiwe  ring  or  filling 
this  magic  fquare . 


The  following  one  is  thus  fill’d  by  Mr.  J.  Harris. 


II 

!  92 

!  12 

|  88 

14 

15 

16 

84  1 

83 

90 

IOO 

j  82 

(  2  6 

f  27 

!  67 

1  35 

i  59 

53  j 

50 

1 

99 

19 

i  75 

1  74 

I  33 

|  66 

1  42 

43  j 

51 

3 

2 

20 

76 

73 

34 

36 

60 

57  1  49  1  98 

4 

81 

25 

28 

68 

41 

44  j 

52 

97 

94 

21 

7-7 

72 

32 

37 

61 

50  j 

48 

7 

5 

80 

24 

•20 

60 

«! 

40 

4."!  ! 

5  3 

96 

6 

79 

23 

30 

70 

i:  38 

62 

55  1 

47 

95 

93 

22 

78 

71 

31 

63 

3  9 

46  | 

54 

8 

9i 

9 

8q 

13 

87 

86 

35 

17  1 

18 

10 

Thefe  numbers  make  505  ten  times  in  the  lines,  ten  times 
in  the  columns,  and  twice  diagonally. 

IV.  The 


Geometrically. 


Here  are  given  the  bafe  and  the  fum  of  the 
hypothenufe  and  perpendicular,  of  a  right-angled 
triangle  ;  to  conftuuSt  the  fame.  Which  will  be 
done  thus  : 

Making  AB  the  radius  of  the  circular  pond, 
and  B  C  the  pole  perpendicular  to  it.;  join  A ,  C  ; 
and  draw  A  D  making  the  angle  DACzz  A.  D  CA ; 
fo  flialT  B  D  be  the  part  (landing,  and  DA  or  D  C 

the  part  broke  off.- - -For,  becaufe  of  the  equali- 

ty  of  the  Zs  DC  A,  DAC ,  their  oppolite  Tides 
DA,  DC  will  be  equal.  E.  D. 
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IV.  The  6zd  queftion  anfwered  by  Anna  Philortiathes. , 
who  for  the  honour  of  the  fair  fex,  I  can  affure  the  world, 
from  an  ocular  demonftration  at  avifit  I  once  made  her,  that 
thcfe  mathematical  performances  are  purely  her  own. 

Your  problem,  Mr.  Whitworth ,  I  have  told, 

Tho’  found  it  fomewhat  knotty  to  unfold. 

Did  you  think  it  beyond  our  fex’s  parts, 

That  affiflance  you  crave  from  the  fons  of  arts  ? 

It  you’ll  pleafe  to  view  here  what  I  write  below. 

Full  anfwer  to  your  queries  I  will  ftiow. 


Let  h  zz 
50  buthels 


5,  czz  3,  and  aaa  zz  107520  =2  cubic  inches  in 

C  V 

,  alfo  let  x  —  length  :  then  will  -yzzto  breadth. 


aaa 


•=2  to  the  depth,  and 

C  XX 

—  to  leaft  fuperfi.  of  cift.# 


ccxxx  -+-  %hhaa a  +  2  h  c  a  a  a 


hex 


The 


*  IV.  Qjy  E'*s  t  1  o  N  <5 2  folved  ~ 

The  above  original  folution  is  falfe  as  well  as  that  given  in  the 
Diman  Ropofitory ,  they  both  making  the  internal' furface  a  minimum^ 
which  is  contrary  to  the  intention  of  the  queftion  ;  for  it  exprefly 
declares  “  To  have  it  that  the  leaf!  lead  will  require”  and  confe- 
quently  the  difference  between  the  folids  made  up  of  the  external  and 
internal  di  mentions  mu  ft  be  the  minimum .  Wherefore  putting  the 
(  length  —  5  the  external  f  5  x  ff-  z  ”  length 
internal  c  breadth  ~  3  x  >  ,  dimenfions  \  3  x  1  —  breadth 
C  depth  "  y  j  will  be  (.  y  -4-  f  “  depth 

And  hence  1 5  x7-  y 


y 

10  7Jao, 


15  x y  or  *2*  x7  — 8  x  —h*  x  » y  ~b*  j 
being  exterminated  out  of  this  equation,  by  means  of  the  firft,  and 
its  fluxion  put  ”  o,  we  at  laft  obtain  1514  -j-  4*3  —  5 7344 x  — 

*4336  =0  ;  in  which  equation  the  root  x  is  ”  15-630773.  Where- 
fore  5  x  zz  78-1 35865  —  internal  length,,  3  x  zz. 46-89x3 19  ~..in- 
^  it  j  1  ■.  107  52.0  7168 

ternal  breadth,  and  y  zz  - - zz  - —  ”2,9-338444  ”  inter* 

y  I  5  x  X  X  X 

nal  depth  ;  alfo,  by  adding  1  to  each  of  the  former  numbers  and  ^ 
to  the  latter,  we  have  79- 1 538615 ,  47-891319,  and  19-838444  for 
the  external  length,  depth,  and  breath.  From  the  continual  pro¬ 
duct  of  thefe  three  taking  107510  the  content  of  the  inficle,  there 
remains  5594-34  for  the  cubic  inches  of  lead  in  the  ciflern  ;  and 
this  multiplied  by  *409618$.  the  weight  of  a  cubic  inch  of  lead 
according  to  Ward,  the  product  is  1191*54  lh  -of  lead,  which  at 
if(/.  a-pound,  amounts  to  14  /.  6  s.  5  d.  1*247. 


and  5  x  ■+•  1  •  3  x  — 1  • 7  Hh  a 

a  minimum .  The  value  of  y 


jsammrnammmmmmmmmmm 


i 
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The  fluxion  thereof  is 


Qjj  estions  Answered.  3:6  7 

•  •  • 

2  c cx^x  —  ibb a1 x —  z  b ca* x 


b  c  x  x 

♦  •  • 

&  c  c  x 5  x  —  2  b  ba 3  x  —  %b  c  a1  x  —  o.  Therefore  * 


bb  a1  +  b  c  <2 5 


=  length  =  78*181426  inches,  zz 

b 


cc 


breadth  ==  46*9088  inches,  and 
The  purchase  14/.  is.  7 \d. 


b  a1 


c  x 


depth  ==  29*318  in. 


#  V.  The  63  d  queflion  anfwered  by  A.  Philomathes,  T. 
Dodd,  H.  Walker,  W.  Crabb,  Jo.  Smith,  W.  Hawney,  J. 
Jennings,  C.  Charley,  J.  Finclair,  Geo.  Nafh,  A.  Naugh- 
ley,  G.  Hare,  Ja.  Royfton,  Mary  Nelfon,  j.  Clifford,  J. 
Simmons,  Jo.  Wilkinfon,  Beata  White,  a?id  John  Can¬ 
ning. 


Sharers. 

Muflpa. 

Share 

of  j 

Len.  on 
bafe  | 

Length 

perp 

/. 

s.  c 

/. 

a. 

r. 

P- 

chains 

chains 

A  * 

2 

17 

6 

4 

1 

IO 

10*723  | 

8*0.4 

B 

3 

2 

6 

4 

2 

30 

4*76:8; 

1 1*62 

C 

a 

3 

7 

6 

5 

0 

IO 

3*^73 

14*5* 

D 

3 

12 

6 

5 

1 

1  0 

3*43  8 

17*10 

E 

3 

17 

6 

5 

3 

IO 

3*177 

19*48 

F 

4 

2 

6 

6 

0 

30 

3.  ‘002 

21 '73 

G 

4 

7 

6 

6 

2 

IO 

2”g  7  6 

23 '8  9 

H  ' 

4 

12 

6 

6 

•y 

3 

30 

3*140 

20*00 

I 

1  4 

17 

6 

7 

[ 

IO 

4*26  r 

14*32 

K 

I,j 

2 

6 

7 

2 

30 

10*738 

a  A 

|  Sam 

j  4C 

O 

0 

60  0 

0 

!.  49*999 

VI.  The 


*  V.  Qjj  e  s  t  i  o  n  6  3  Jblved. 

By  the  nature  of  arithmetical  progrefiion,  having  given  the  com¬ 
mon  difference  5  —  dy  the  number  of  terms  10  tzz  n,  and  the  fum 
©f  the  feries  40  x  20  zz:  800  “j;  there  will  he  found  the  hrft 

terra. 


*  VI.  The  ()A-ih  queftion  refolded  by  A.  PhiJomathes,  T, 
Dodd,  Lewis' Evan,  W.  Crabb,  j.  Smith,  W.  Hawney; 
W.  Armitrong,  W.  Laughton,  j.  Jennings,  C.  Choi'ley, 
Anne  Harris,  J.  Teift,  and feveral  others. 

The  mifer  demanded  7/.  7 /.  4 \d.  per  cent,  per  ann, 
comp.  int. 

The 


2  s  —  dn  .  n  - —  1  1600  —  470 

term  a  rr  - - - —  — -  ~  5  7-k.s.  rr  %  l.  1 7  s. 

z  n  an  ~  ' 

6  d.  rr:  A's  Aiare  of  the  money,  and  by  the  conAant  addition  of  ss. 

all  the  reft  will  be  found  to  he  as  in  the  2d  column  of  the  original 

folu t ion  above. 


Then,  their  (hares  of  the  field  will  be  in  proportion  as  their  Aims 
of  money,  and  fince  the  triangle  is  evidently  right  angled,  and  its 
area  2:30x10  rr:  600  chains  rr  60  acres,  we  (hall  have,  as  40  /. 
:  60  acres  or  as  2  :  3  : :  z  1.  17  s.  6  d.  :  4*31  25  acres  ”40  c.  1  ro. 
so  poles  rr  A’s  {hare,  and  as  2  /.  :  3  :  :  5  s.  :  ’375  ac.  rr  iro.  zopo. 
rr  the  common  difference  ;  which  being  continually  added  will  give 
the  feveral  (harts  as  in  the  3d  column. 


as 


Again,  for  the  bafes  and  perpendiculars  :  Since  the  fir  A  and  lad 
parts  are  triangles  fimilar  to  the  whole  held,  and  fimilar  trian¬ 
gles  being  as  the  (quarts  of  their  like  fides,  we  fiiall  have, 

.  ,  _  f-l  o  :  10-723  rr  A’s  bafe 

y  r  C  3°  :  8*042  —  /is  perpendicular, 

.  .  ,  KO  w  .  ( 40  :  14-31 7  ~  ICs  perpendicular 

and  V60  :  V7-«7S  ::  pc; 


Then  to  the  firA  and  laA  areas  add  their  adjacent  ones,  and  the 
Arms  -will  be  the  next  (imilar  triangles;  whole  (ides  being  calcula¬ 
ted  in  the  fame  manner,  their  perpendiculars  will  be  thofe  in  the 
la  A  column,  and  the  differences  of  the  bafes  will  be  the  bafes  in 
the  column  next  to  it. 


*  VI.  Q_u  e  s  t  1  o  N  64  folvcd. 


If  r  be  put  for  the  rate  of  1  /.  by  the  nature  of  compound  inte- 

-  V9  - V  t? 

reft,  we  Audi  have  100  x  1  -f-  r)  ~  zoo ,  or  i_  -p  rj  4  —  z,  or 

I 

r  j 3  9  rr  2 4  rr  1 6 ;  and  r  rr  1 6  ?  9  —  1  rr  *o  7  3 6 8 .  Hence  the 
rate  per  cent,  is  100  -07368  nr  7-368  rr  7  /.  7  s.  qd.  1-28  7. 


No.  1 6. 


QjJ  ESTI0NS  ANSWERED. 


1 


6’ 


The  Prize  ThieJUon  anfwered  hy  Anna  Philomathes,  W. 
Ilawney,  joiiah  Clayton,  J.  Buckey,  Philomathematica, 
Luke  Cullimore,  Mary  Nelfon,  Jo.  Smith,  E.  Elphick, 
C.  Mafon,  T.  Orme,  Henry  Hale,  J.  Jennings,  Ja.  Pearce, 
W.  Doidge,  Cha.  Chorley,  Anne  Harris,  and  W.  Whit¬ 
worth,  before  Candlemas-day ,  and  afterwards  by  Tho. 
Cary,  J.  Cary,  G.  Flare,  J.  Stocks,  R.  Whitehead,  Reata 
White,  and  Peter  Ward. 

W.  Whitworth V  anfwer. 

The  lengths  of  pendulums  are  reciprocally  proportionable 
to  the  fquares  of  their  vibrations. 

Therefore  as  fq.  6 1  rr  3 7 a- 1  :  3600  ::  39*2  :  37*9252  ~  b 
the  fubtenfe,  whence  the  lide  a  mufc  be  found  by  this 
theorem  :  If  a  quadrangle  be  infcribed  in  a  circle ,  the  red- 
angles  of  the  two  diagonals  will  be  equal  to  both  the  red- 
angles  af  the  oppofite  Jides. 

Now  the  diagonals  being  each  equal  to  the  fubtenfe  b3  the 
theorem  is  aa-^ba^bb',  ergo,  a  =  \Ib  b  -{-  \  b  b  —  \  b  = 
23*439062  inches,  the  fide  of  the  pentagon. 

Then  b  being  the  hypothenufe  of  a  reftangle  triangle  de~ 
fcribed  in  a  circle,  and  c  d  part  of  the  diameter  (as  far  as 
where  the  perpendicular  falls)  the  bale;  the  perpen,  being 

a  and  the  other  part  of  the  diam.  d f ;  we  have  s/  ■  bb  — 

4 

rr  c  d-  and  \aa  ~  c  d  —  df\  and  c  d  -r  df  =:  diamet.  re* 
quired.  Alfo  the  area  of  the  pentagon  will  be  945*210782. 
Then  3:13::  945*2107  :  4095*9133912  =  area  of  heptagon, 
2*633912  :  1  : :  4095*91  in  duplicate  ratio,  to  fide  of  the 
heptagon.  Then  the  other  parts  are  eafily  found,  as  below. 


Parts. 

Pentagon. 

Heptagon. 

The  area  of  the  - - 

—  945*2107 

—  4094  9133 

Diam.  of  circum.  circle 

—  39*8768 

—  76*8283 

Diam.  of  infcribed  circle 

—  32*2611 

— *  69*1047 

Circumfcribing  circle  — 

—  125*2768 

—  241*3637 

Infcribed  circle  —  — 

—  101*3510 

—  217*0994 

Mathew .  Q  <§>f 
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Of  the  Eclipfes  in  1719. 

Four  times  this  year,  in  their  natural  courfe,  will  the  fun 
and  moon  be  deprived  of  giving  light  to  us  ;  the  calculation 
I  have  fupputated  form  AJlronomia  Carolina ,  the  tables  of 
the  celebrated  Mr,  Tho .  Street. 

1.  Sun  eclipfed  the  8th  day  of  february,  at  6  o’clock  in 
the  morning,  the  fun  being  then  not  rifen,  can’t  be  feen  by 
ns  in  the  britifh  illands,  but  in  the  eaftern  countries  it  will 
be  a  confiderable  deliquium. 

2.  Moon  eclipfed  on  the  23d.  of  february,  at  50  min.  after 
7  in  the  morning,  but  the  fun  riling  half  an  hour  before  7, 
the  moon  confer] uently  mulf  be  fet,  as  being  then  diametri¬ 
cally  oppofite,  fo  the  moon  immerges  juft  as  the  eclipfe  be¬ 
gins,  and  makes  it  invilible  to  us  ;  but  to  the  Weftern  illands 
it  will  appear  5  digits  eclipfed  on  her  fouthern  limb. 

3.  Sun  eclipfed  on  tuefday  the  4th  day  of  augult,  at  6  in 
the  afternoon  ;  but  it  may  be  invilible,  the  moon’s  fouth  la¬ 
titude  fo  depreiTes  her  as  not  to  interpofe  between  the  fun 
and  our  light. 

4.  Moon  eclipfed,  and  vilible  on  tuefday  the  18th  day  of 
auguft,  at  8  o’clock  in  the  .evening. 

h.  m.  s. 

The  equal  time  of  the  true  §  at  Coventry  —  —  7  44  3 

The  time  of  reduction  add  —  —  —  —  3  23 

Corre&  time*of  true  §  in  the  ecliptic  — ■  —  7  47  26 

/Equation  of  time  add  - —  —  ■ — ■  ■ —  236 

The  apparent  time  of  §  - —  —  ■ —  • —  7502 

Interval  of  the  true  8  and  the  greateft  obfcur.  fub.  6  46 

Hence  at  Coventry,  Auguft  18th  evening. 

m.  h. 

The  beginning  —  —  *— ♦  —  —  VII  18 
The  middle  or  greateft  obfcuration  —  —  VIII  15 

The  end  —  _  —  — ■  —  —  —  IX  13 

The  whole  duration  —  —  —  —  I  55 

Digits  eclipfed  north  — •  —  —  —  3D.  3'.4rw* 

The  latitude  of  the  moon  at  beginning  —  42'.  55".  S.  D* 

Latitude  at  the  end,  48'  fouth  defcending. 


It 


No.  16.  New  Paradoxes.  17* 

It  would  be  much  for  the  improvement  of  aftronomy,  and 
honour  of  our  nation,  if  perfons  who  have  well  adj  ufted 
pendulums  and  proper  instruments,  would  obferve  the  times 
and  parts  of  the  eclipfes,  and  communicate  them  ;  that 
eclipfe  of  D  9  fept.  1717,  was  obferved  in  latitude  55  to  be 
obfcured  about  7  digits. 

The  three  obfervations  following  were  made  and  adjufted 
to  the  city  of  Coventry  by  an  accurate  hand. 

1717.  Oft.  9  d.  1 3  h.  1  a'  40"  Jupiter’s  3d  fatellite  emerged. 

1717.  Dec.  5  9  22  00  Jupiter’s  2d  fatellite  immerg. 

1717.  Jan.  28  7  16  40  Jupiter’s  ift  fatellite  emerged. 

New  Paradoxes . 

1.  There  are  divers  places  on  the  continent  of  Africa,  and 
the  iflands  of  Sumatra  and  Borneo,  where  a  certain  kind  of 
fun-dial  being  duly  fix’d,  the  gnomon  thereof  will  caft  no 
fnadow  at  all,  during  feveral  feafons  of  the  year;  and  yet 
the  exadt  time  of  the  day  may  be  known  thereby. 

2.  There  is  a  certain  ifland  (whereof  mention  is  made  by 
feveiml  of  our  lateft  geographers)  whofe  inhabitants  cannot 
properly  be  reckoned  either  male  or  female,  nor  altogether 
hermaphrodites  :  yet  fuch  is  their  peculiar  quality,  that 
they’re  feldom  liable  to  either  hunger  or  thirft,  cold  or  heat, 
joy  or  forrow,  hopes  or  fears,  or  any  fuch  of  the  common 
attendants  of  human  life. 

3.  There  is  a  very  remarkable  place  upon  the  terraqueous 
globe,  where  all  the  planets,  notwithftanding  their  different 
motions  and  various  afpedts,  do  always  bear  upon  one  and 
the  fame  point  of  the  compafs. 

4.  There  is  a  large  and  famous  country  on  the  continent 
of  Africa,  many  of  whofe  inhabitants  are  born  perfectly 

:  deaf,  and  others  ftone-blind,  and  continue  fo  during  their 
i  whole  lives  ;  and  fuch  is  the  amazing  faculty  of  thole 
j  perfons,  that  the  deaf  are  as  capable  to  judge  of  founds, 
j  as  thofe  that  hear,  and  the  blind  of  colours,  as  thofe  that 
j  fee.  • 

5.  Scholajiicus  fends  the  following  in  latin,  out  of  Owen's 
I  epigrams. 

Die  quibus  hoc  animal  terras  nafeatur  in  oris, 

Maffculus  eft  matur  cui,  mulierque  pater. 

QL* 


New 
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I.  QueJHoh  65,  by  Mr.  Henry  Walker. 

When  firft  Columbus >  with  advent’rous  mind. 

The  ocean  crofs’d,  a  weftern  world  to  find. 

With  him  a  gentle  Spaniard,  young  and  fair, 

Saw,  and  confefs’d  the  power  of  beauty  there  : 

An  Indian  virgin  fir  ft  engag’d  his  love  ; 

She  innocent,  his  paflion  did  approve; 

And  crown’d  the  happy  lover,  I  am  told. 

With  native  beauty,  and  with  native  gold. 

A  wedge  of  gold  (herfelf  the  lovelier  prize) 

She  brings  ;  whofe  length  and  depth  who  multiplies, 
Produces  ninety-fix;  the  breadth  by  depth  fourlcore, 
The  length  by  th’  breadth  one  hundred  twenty  more. 
The  fides  true  meafures,  what,  I  do  demand ; 

And  would  the  wedge’s  value  underftand? 

II.  Chiejlion  66,  by  Mr.  W.  Doidge. 

In  the  latitude  of  50  forty-eight, 

I  faw  a  rainbow  beautiful  and  bright ; 

It  bore  north- eaft,  three  quarters  eaft,  as  I 
By  all  my  care  and  art  could  beft  defcry. 

What  was  it  of  the  clock  I  fain  would  know. 

And  beg  that  you  the  fame  to  me  would  fhow. 

III.  Chiejlion  67,  by  Mr.  W.  Hawney. 

W'hat  number  of  *  guineas  and  piftoles,  I  pray, 
(With  no  other  coin)  will  one  hundred  pounds  pay  ? 
And  how  many  ways?  Pray  declare  unto  me  ; 

And  I’ll  give  you  a  pot  whene’er  I  you  fee. 

*  Guineas  at  2,1  s.  6  d.  piftoles  at  x  7  s. 

IV.  uejlion  68,  by  Mr.  John  Leddell. 

Within  my  garden  I’ve  a  piece  of  ground, 

A  circle’s  arch  that  is  exactly  round : 

This  arch’s  fine,  in  length  Juft  30  feet ; 

Its  verfed  fine  in  length  is  ten  compleat. 

Now  I  would  have  this  arch  continued  round, 

Till  the  fine’s  length  forty  five  feet  is  found. 

Ye  men  of  arts,  now  to  oblige  your  friend. 

Of  this  new  arch’s  verfed  fine  the  length  pray  fend. 


V.  QueJUon 


No.  1 6. 


New  Questions. 


V.  Quejlion  69,  by  Mr.  Jo.  Smith.. 

Three  countrymen  in  Lincolnlhire, 

A  meadow  ground  did  buy 
For  ninefcore  pounds;  to  their  defire. 

In  oval  form  did  lie. 

The  conjugate  was  forty  chains, 

The  focus  point  was  found 
Juil  fifteen  chains,  by  mighty  pains. 

From  th’  center  of  the  ground. 

Now  A  would  in  the  middle  be, 

And  T’s  abfcifia  were 
Juft  eighteen  chains ;  whereas  that  E 
His  ordinate  was  near 
To  thirty  chains  rightly  apply’d. 

Now  what  fiiall  each  man  pay  ? 

And  how  much  land?  I  pray,  don’t  hide 
Such  things  as  needful  be. 

VI.  Quejiion  70,  by  Mr.  J.  Dodd.. 

♦ 

As  vifiting  a  friend,  the  other  day,. 

Tho’  unprepar’d,  I  then  muft  needs  furvey 
A  piece  of  land,  exadt  triangular  ; 

One  fide  of  which  I  only  cou’d  come  near: 

Quoth  he,  This  angle  once  was  found  to  be 
Thirty  degrees,  and  minutes  forty-three.: 

The  fides  including  it  when  multiply’d 
Together,  will  (if  that  be  any  guide) 

I  formerly  have  heard,  exadly  give  #  16^*7^' 

In  chains  *  eightfcore  and  eight,  tenths  feventy-five.* 
Th’  afiiftance  only  of  Sir  Jonas  Moore. \ 

Thro’  his  compendium,  I  could  then  procure;. 

Without  the  help  of  any  inftrument, 

I’d  have  the  rule  to  find  out  the  content.. 

VH.  ^utjiion  71,  by  Alex.  Naughley,  of  Cumberland*. 

A  ftone  for  a  hog-trough,  I’d  have  to  contain 
Inches  five  thoufand  four  hundred ;  and  then 
Its  length,  breadth,  and  depth,  to  the  fum  muft  amount: 
Of  fifty-feven  inches,  as  houfwives  account; 

And  the  trough  muft  be  made  exactly  to  hold 
Five  Winchefter  pecks  ;  or  I’m  fure  of  a  {cold. 

So  pray,  you  fair  ladies,  fend  me  what  directions1. 

The  workman  may.  want,  to  find  the  dimenfions : 

Or  what  they  muft  be  (like  within  as  without)' 

An’t  pleafe  you  to  (how,  it  will  bring  us  both  out.. 


ql 


m 
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VIII.  £hieftio?t  72,  By  Mrs.  Mary  Nelfon. 

A  captain  on  the  feas,  who  was  both  brave  and  bold. 

Had  taken  from  his  foes  a  cheft  well  fill’d  with  gold ; 

Then  all  his  men  were  call’d;  he  ftraightway  let  them  know. 
That  each  fhouid  have  his  fhare,  as  is  exprefs’d  below. 

Now,  ladies,  anfwer  this :  How  many  men  there  were. 

And  how  much  money  each  allotted  to  his  fhare  ? 

The  firft  took  one  pound  and  a  hundredth  part  of  the  re¬ 
mainder.  The  2d  two  pounds  and  two  of  the  remainder, 
and  fo  on,  till  the  laft  man,  who  had  all  that  was  left.  So 
the  money  was  equally  divided.  If  the  number  of  men  were 
added  to  the  number  of  pounds  in  each  fhare,  the  fquare  of 
that  fum  would  be  equal  to  four  times  the  number  of  pounds 
they  had  in  the  cheft.. 

IX.  QjieJlioti  7J-. 

Show  mo  how  to  find,  what’s  the  lead:  number 
That  you  can  divide  without  a  remainder? 

By  given  divifors  ?  As  the  digits  nine  ; 
for  a  true  cannon,.  I’d  give  a  pint  o’  wine,. 

X.  Quejlion  74,  hy  Mr.  Crabb. 

Let  the  dimenfions  of  a  fpheroid  calk 
Be  fuch  as  here  are  under ;  then  I  afk 
The  difference  in  wine  gallons,  that  are 
Between  the  greateft  cube  and  cylinder 
That  can  be  infcribed  in  the  fame.  Pray  try  % 

And  let  us  know  in  your  next  diary. 

Diameter  at  the  head  3.1*8  ") 

Diameter  at  the  bung  40  >-  inches.. 

Length  —  — -  5  z'  8  J 

The  Prize  Thiejlion. 

The  answerer  may  hy  lot  nvin  10  of  thefe  diaries* 

Ladies,  I  have  a  wager  laid. 

Which  I  Hi  all  lofe  without  your  aid : 

In  Turner’s  yard  lay  a  wheel  nave, 

Which  late  was  turned  in  his  lathe. 

And  is,  in  fhape,  a  fpheroid’s  fruftra 5. 

But  for  the  axeltree,  there  mult  a 
Hole  be  made,  whofe  vacuity 
The  fruftum.  of  a  cone  muff  be  7 
And  bale  breadths  in  analogy. 


Or 


Ne.  17.  Paradoxes  answered.  ifj 

Or  ratio,  fixed  is  and  certain, 

Being  as  twice  eight  is  to  thirteen ; 

And  the  length  in  inches  eighteen. 

The  hole  being  made  of  this  faid  form, 

A  gallon  is  to  hold  of  corn, 

And  two  tenths  more  of  cubic  inch. 

Pray,  ladies,  help  me  at  this  pinch. 

And  tell  the  breadth  each  bafe  muft  be. 

To  find  the  nave’s  folidity. 

Four  times  the  breadth  of  the  bigger  bafe 
Of  the  cone’s  fruftra  (in  this  cafe  ) 

Is  the  greateft  thicknefs  of  the  nave  ; 

Thrice  the  faid  breadth  each  end  muff:  have. 

Now,  ladies,  I  mod  humbly  crave 
Your  help  in  the  next  diary, 

To  fend  me  the  folidity; 

And  alfo  the  periphery 
O’th’  hoops  that  this  nave  environ 
Four  inches  from  each  end  (of  iron).. 

Having  your  help,  I’m  yours  till  death. 

And  you’ll  oblige  each  philomath. 


1720. 

Paradoxes  anfiuered . 

Par.  A  Horizontal  dial  under  the  equinodial  line  cads  no 
1.  -Z.JL  £hadow  at  1  %.  o’clock  twice  every  year. 

Par.  1.  If  puppets  may  be  called  inhabitants,  it  will  an- 
fwer  this  paradox. 

Par .  3.  Under  either  of  the  poles  of  the  world. 

Par.  4.  The  blind  and  deaf  have  capacity  to  judge  of  co¬ 
lours  and  founds,  as  well  as  thole  that  fee  and  hear,.tho’  they 
want  the  fenfes  of  feeing  and  hearing. 

Par .  5.  Progenitos  vidi  numerofus  vere  *  Gyrinos 
fisc  rana,  hie  bufo;  mater  hie,  ilia  pater. 

*  A  tadpole,  young  frog,  or  toad. 


Solutions 
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Solutions  to  the  quejlions. 

*  I.  The  65th  quejlion  anfwer’d. 

A  wedge  of  gold  delightful  to  the  eyes, 

The  charming  fair  was  much  the  greater  prize. 

Tho’  this  queftion  was  falfe  printed  (breadth  for  depth) 
in  the  10th  line,  yet  the  true  anfwer  was  given  by  feveral, 
but  with  fome  variety  as  to  the  value  of  the  gold,  as  either 
ftandard,  pure,  or  allay’d.  The  length  ju,  breadth  10,  and 
depth  8  inches,  and  if  ’10083  inch.  =  1  ounce,  and  the  troy 
pound  =  42/.  10/.  the  value  was  33718/.  19/.  g%d. 

f  II.  Quejlion  66,  anjvoered  by  William  Armftrong. 

If  the  fun  was  near  the  equinox,,  which  is  unlimited  in  the 
queftion,  it  was  33  min,  45  feconds  pad  3  evening. 


III.  Quejlion 


*  I.  Qy  E  ST  ION  65  folved. 


From,  the  queftion  it  is  evident  that  the  breadth  is  to  the  length 
as  go  t©  96,  or  as  5  to  6,  and  to  the  depth  as  uo  to  96  or  as  5  to  4  , 
Now  the  product  of  4  and  5  is  xo,  which  is  fimilar  to  the  product 
80  in  the  queftion ;  and  each  of  the  proportional  numbers  4,  5, 
6  will  be  to  the  correfponding  numbers  required,  as  the  root  of  z.o 
to  the  root  of  80.  Wherefore  as  (>y/zQ  :  \/8o  : :  y'l  :  ^4  : :) 


Hence  the  content  is  8xioxu  =  960  inches.  And,  ufing. 
Ward’s  tables,  960  x  10*359x73  01111065  :r:  80x10*359x73 
8x8*74184 lb.  which  at  xx/.  10  s.  per  lb.  amount  to  3 5x11 /.  104. 
6d  3‘07xf. 


f  II.  Question  66 , 


In  the  above  original  folutios  to  this  queftion,  it  is  juftly  re¬ 
marked  that  the  queftion  is  unlimited,  as  the  declination  or  time  of 
the  year  fhould  have  been  given,  and  then  the  folution  would  have 
been,  verv  eal'y  :  For  as  the  rainbow  is  formed  diredtly  oppofite  to 
the  fan  with  regard  to  the  obferver,  the  bearing  of  the  fun  will  be 
S.  W  \  W.  fo  that  in  a  fpherical  triangle  would  be  given  two  fides 
(rr  the  colat.  and  codeclin.)  and  an  angle  (the  fun’s  azimuth  or 
bearing  from  the  north.)  oppofite  to  one  of  them  (the  codeclin.), 
to  find  their  included  angle  —  the  meafure  of  the  time  from  neon, 
required. 
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#  III.  Quejlion  67,  anfvoefd  by  Mrs.  Hefychia. 

Guineas  ten,  forty-four,  and  feventy-eight, 

(As  I  do  take  it)  fet  the  matter  right ; 

An  hundred  and  five,  fixty-two,  nineteen, 

Are  all  the  pifloles  to  anfwer  each  guin. 

f  IV.  Quejiion  68  anfwered. 

The  verfed  fine’s  length  28*3055  feet. 

V.  Quejt. 


*  III.  Question  6 7  folved. 

Put  x  andy  for  the  number  of  guineas  and  pifloles  refpedtively, 
then  the  number  of  fix-pences  in  them  being  43  x  aud  347,  and 
the  fix-pences  in  100  A  rz  4000,  we  fhall  have  43  x  349*  zz 

,  4000  —  34y  347  — 

4000  ;  hence  x  zz  — — - —^—zzp 3  — 

43  43 

ber;  confequently 


zr  a  whole  num- 


34.7 —  1  _ 4: _ _ 1  joy  —  5 


as  alfo  5  times  the  fame,  viz. 


43  '  43 

•  1 7  %  y 

“  a  whole  number ;  take  this  from  the  whole  number  - A 

43 


22 


*2,  y  JL  r 

zz  A-y ,  and  there  remains  the  whole  number—  Z_J__  ;  from 

43 

times  this  whole  number,  viz.  ddZ — take  the  whole  num- 

43 

A  ^  v  y  1 1-  1 1  o 

--  -  r=  7,  and  there  remains  the  whole  number  •— V -  which 

43  43 

put  ~  p  ;  then  y  zz.  43  p  —  no,  where  the  lead  value  of  p  is  e- 
vidently  3.  Subftitute  this  value  of  y  in  the  value  of  x,  and  we 

111  all  have  x  zz  — 

43 

value  of  p  is  evidently  $.  So  that  the  queftion  admits  of  only  three 
folutions,  p  having  only  three  values,  viz.  3,  4,  and  5  ;  and  by 
wricing  each  of  thefe  numbers  for  p  in  the  values  of  x  andy,  we 
obtain  x  zz  7S,  44,  and  10,  andy  ”  19,  6z,  andio5. 

f  IV.  .Qjj  e s  t  i  ON  68  folved . 

The  right  fine  being  30,  and  verfed  fine  10,  by  the  nature  of  the 


1  zz  1 80 


34 p,  in  which  the  greateft 


circle,  the  diameter  will  be  10  + 


30^ 

1  o 


100,  and  confequently 


the  radius  =  50.  But,  by  right-angled  triangles,  the  cofiae  of  the 

arc  whofe  right  fine  is  45,  will  be.“  \Zso2  ■ — 45  2  zz  5  */io2  — <p% 
zz  s  \d*9  ~  zi  •  7944947  & c.  which  being  taken  from  the  radius 
So,  there  remains  28*205505  &c,  for  the  verfed  fine  required. 
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*  V.  QueJUon  69  answered. 

In  the  9th  line  of  this  queft.  the  error  of  [not]  inftead  of 
[inj  quite  alter’d  the  defign ;  otherwife  the  anfwer  had  been. 
As  part  96*65864  pounds 

E  -  25*I()72Z 

T  - 58*14413 

f  VI.  70,  anfwer’ d  by  Mr.  John  Finch,  of  Norwich . 

As  rad.  :  to  S.  giv.  angle  : :  \  the  re&ang.  gir.  :  to  area 
4  a.  1  r.  9  p. 

VII.  gnef 


*  V.  QjJ  E  S  T  I  o  n  69  folved. 


By  the  right-angled  triangles,  the  diftance  between  the  focus 
and  the  end  of  the  conjugate  will  be  \Zzo2  +  1 5  2  rr  15  zz  the 
femi-tranfverfe  by  the  nature  of  the  ellipfe;  then,  by  cafe  1  p.  azS 


x 5  \Zio2  —  IS  2 _ _  xs  \/ ^  —  3  2 

jj  >  ir  u  11  ■  '*  "  1  '  -  ■  X  ^ 


Menfuration,  15 - — ' — - — —  zz  is 

10  4 

=  8 *4640543  See.  =  the  abfeiffa  of  £’s  part. 


8*4640545  .18  ,  ,  ,  , 

Now  ■■  - —  zr  *169x81,  and  —  z=  *36  ;  but  the  tabular 

So  50 

areas  for  thefe  two  quotients,  in  the  table  of  fegments  at  the  end  of 
my  Menfuration,  are  *08799586  and  *15455055,  whofe  fum  taken 
from  *78539816,  there  remains  *44x85175.  Alfo  the  product  of 
the  two  axes  ~  jo  x  40  ~  zooo 

Then,  by  rule  x  p.  X44  Menfur.  we  fhall  have 
*08799586  x  xooo  zr  175*99171  zr  £’s  part‘d 

**5455055  x  xooo  ~  509*10110  zr  T’spart>  in  fquare  chains; 
*44185175  x  xooo  “  885*70350  nr:  A’s  part  ) 
their  fum  being  i57o*7963x  rr  *78539816  x  xooo  m  the  area  of 
the  whole  ellipfe. 

Alfo,  by  proportion,  we  have  as  1570*79631  :  180/. 
CI75*99I7*:  io*i6  7x/.  rr  xo  /  35.  4 d.  0*5 1 1  q.  ~  fC’s  money, 
s:  2  509*10110  :  58*3387  rz  58  6  9  1*15*  rrT’s, 

(.885*70350:101*4941  —  101  9  10  1*336  zz  A’s. 

180  o  00  fum. 

So  that  the  numbers  in  the  original  folution  are  falfe. 


f  VI.  Qjj  estion  70  folved . 

By  a  known  rule  for  the  area  ©f  a  triangle,  we  have  as  1  :  *51079 
(the  nat.  fine  of  30°  43')  : :  84*375  rr  half  the  produdl  of  the  in¬ 
cluding  hdes :  43*09817  chains  zr  4  «.  1  r.  9*5707  perches. 


W-i» 
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*  VII.  Quejlian  71,  answered  by  Mr.  Nath.  Brown,  writing- 
majler  at  Sleeford ,  in  Lincolnjhire . 

Length  30I  _  .  03*7771 

Breadth  15  >■  inches  without  -<  11*888  >  within. 

Depth  is  3  ‘  C  9*511 3 

f  VIII.  Queftion  7s  anftwered . 

The  men  were  99,  and  had  99 1.  each.  The  whole  9801 1. 

IX.  Qusf- 


*  VII.  Qje  estion  71  Jolved. 

Put  #,  y ,  2  for  the  length,  breadth,  and  depth  of  the  Hone  re» 
fpedtively  :  Then,  by  the  queftion,  x  y  •+■  2  rr  57,  and  xyz 
r=  5400.  The  queftion  then  is  unlimited,  there  being  one  equa¬ 
tion  lefs  than  the  number  of  unknown  quantities.  We  fhall  there¬ 
fore  aiTume  another  condition,  viz.  vve  fhall  fuppofe  the  length  to 
be  double  the  breadth,  or  x  —  zy  :  Then,  this  written  for  it  in 
the  two  given  equations,  we  have  sy  z  —  57 »  and  zyzz  zz 
5400. 

Hence  2  ~  5 7  —  3 jy,  which  written  for  it  in  the  laft  equation, 
we  have  114 yz  —  6  y  3  —  5400,  or  ipy1  — y*  zz  900.  Here 
y  —  is-  Confequently  x  zz  zy  2=  30,  and  2  =:  57  —  iy  zz 
57  —  45  =  ia- 

Then,  fince  5  pecks  r  iox  z<58-8  re  2688  inches,  and  fimilar 
folids  are  as  the  cubes  of  their  like  fides,  we  fhall  have  as  /y'5400 

3  3  3  3  3  . 

:  \/z6S8  or  as  \/zz$  •  V*1 l%  or  as  V^3  375  :  \/i68o,  that  is,  as 

3 

:  4v/2io  =  a3‘77568 

:  1V110  =  1 1*88784 y  =  the  di  mentions 
3 

:  f V 210  er  9*51027 


IS  :  z\/aio  : : 


of  the  hollow. 

f  VIII.  Qjj  estion  7a  folved. 

Put  x  for  the  number  of  pounds  in  the  cheft  :  Then,  by  the 

queftion,  1  -1 - —  re  — —  er  the  firft  man’s  fhare,  and  con- 

^  1  100  100 

99  +  X  99  X  —  99 

fequently  the  furo.  afterwards  left  rr  x  - —  - r — » 

*  '  100  100 

again, 


100 
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#  IX.  Queftion  73  answer'd  by  Mr .  Tho.  Fletcher. 

Mod  readily,  fir,  I’ll  the  number  divulge, 

Which  the  margin  makes  plainly  appear.  352® 

I’ll  the  canon  referve  till  I  talle  of  your  wine : 

Pray  obferve,  I’m  fchoolmader  of  Ware. 

Mr.  Naught ey  gives  this  canon ;  multiply  the  highefl:  given 
powers  together,  and  their  products  continually  by  every 
fuch  given  prime,  as  is  no  component  of  any  of  the  faid 
powers,  or  their  produdt,  or  of  any  other  given  prime  :  So 
9x8x7xj  =  2520  required. 

X.  Tht 


99  x 


99 


again,  the  ad  man’s  fhare  will  be  »  + 
99X—99 

198  4- 


1 00 


100 


1 00 


zz  ---■ 7  °  ,  which  mu  ft  be  zz  that  of 

100  10000 

,  „  ,  .99  4“#  X9701-I-99V  . 

the  former,  that  is,  - - zz  - - - ;  hence  9900  -f*  100  x 

100  10000 

zz  19701  4“  99  x,  and  x  zz  19701  —  9900  ~  9801  zz  the  num- 

p  p  — ij*-»  ^7 

her  of  pounds  in  the  ched.  And  — —  zz  99  zz  each  man’s 


100 


fir  are. 

Again,  putting  z  zz  the  number  of  men,  by  the  quedion  it  will 
be  z  4-  99^  rr  4  x  9801  ;  hence,  by  extracting  the  root,  z  4-99 
—  ?  y  99,  and  z  zz  99  zz  the  number  of  men  the  fame  with  the 
number  of  pounds  in  each  man’s  fliare. 


IX.  Qjj  estion  73  folved. 


The  general  rule  for  this  kind  of  quefticns,  is  to  begin  with  the 
greatefl  number  and  defcend  gradually  to  the  lead,  taking  the  con¬ 
tinual  product  of  them  ;  but  omitting  fuch  of  the  lefs  numbers  or 
of  their  factors  as  are  factors  of  any  of  the  greater  ones.  So,  in  this 
example,  9  mud  be  ufed  as  being  the  highed  number;  8  mud  be 
uled  becaufe  neither  itfelf  nor  any  of  its  factors  1,  and  4, -are  factors 
of  9 ;  7  mud  be  ufed  becaufe  it  is  no  fadter  either  of  9  cr  8  ;  6  mud 
he  omitted  becaufe  one  (3)  of  its  factors  divides  9,  and  the  other 
(2)  divides  8  ;  5  mud  be  ufed  as  being  no  divifor  of  either  7,8,  or 
9  ;  but  4  mud  be  omitted  as  being  a  factor  of  8,  3  mud  be  omitted 
as  being  a  factor  of  9,  and  2  omitted  as  being  a  fadtor  of  8.  The 
reafon  of  all  which  is  extremely  obvious. 

Then  9  xS  x  7  x  $  zz  z$zo  zz  the  lead  number  required. 


,r>  W 
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#  X.  Quefiion  74  refolved  by  Mr.  T.  Hill, 

As  you  are  Cr-abb  by  name,  I  think  by  nature  too, 

I  your  crab  do  tafte  at  laft,  but  ’tis  with  much  ado. 

The  content  of  the  cylinder  182*2503,  of  the  cube  84*2645; 
the  difference  in  wine  gallons  97*9858, 

The 


*  X.  Qu  ESTION  74  JolvcL 


Let  CB  be  half  the  length 
of  the  cafk,  CE  and  CG  half 
the  height  of  the  cylinder  and 
cube  refpe&ively  ;  draw  the 
ordinates  EF,  GI,  and  to  the 
point  F  draw  a  tangent  meet¬ 
ing  the  femi-tvanfverfe  CA, 
and  femi-conjugate  CD,  pro* 
duced,  in  T  and  K. 

Then,  by  p.  209  Simpfon’s 
Geom.  2d  edit,  the  fub  tangent 
is  twice  the  altitude  of  the  grea- 
teft  cylinder,  that  is,  ET  ~ 

2 ,  EC  \  hence  CT  zz  3  C  E,  and 
■CK~^EF:  but,  "by  the  na- 

f  CE  :  CA 


*  f.u  ir  r  SC'E  :  CA  ::  CA  :  CT  or  3  CE  7  ,  „  rw 

ture  of  the  elhpfe,  <  „  „  ,  >  nence  CE 

1  LEF  :  CD  ::  CD  :  CK  or  \E  Fj 
~  CA\/\,  and  EF *  ~  I- CD21  :  but,  alfo  by  the  ellipfe, 

\/CD*  ~  BH*  :  CB  ::  CD  :  CA  =z  - -M=AA====—? •,  and 

VCD *  — *  BH* 


I  therefore  CE  (or  CA*/jr)  — z 


CD  X  CB 


Hence  the 


V 3  C D*  —  3  B  H* 

|l  folidity  of  the  whole  greateft  cylinder  Avill  be  2  CE  X  EF^  X 

4  CD  3  x  CB  3-14159  &c. 

3-14159  See.  =  rr=%r~ - — X  ~ 


\h  3  C  D 1  —  3  B  H* 


3 


20  3  x  2<5'4  X  4 


3*r4JS9  &C. 


42100-05, 


S/  3  •2®2'  —  3- 1  5 '9  1  3 

.  Again,  CG  being  half  the  fide  of  the  cube,  and  G I  the  radius 
'  [of  a  circle  dreumferibipg  one  face  of  it,  the  fquare  of  the  fide  of 
3i|  the  cube  or  4  CG7,  avill,  by  right-angled  triangles,  be  ™  2  IGa; 
’and  hence  IG *  =  2  CG2  :  but,  by  the  ellipfe,  CA*  :  CD  :i 

CA*  —  CG*  :  GI*  or  zCG*  ;  hence  V/2  C^1  +  CDa  :  CD 
_  _  CAX  CD 

: :  CA'.LG^.  — ■ - ~ - - - ~  (by  writing  the  value  of  C/2 


VzCA*  ^  CD* 
Diary  Math,  R 
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! The  Prize  Queftion  anfwered  by  Mr.  Whitworth. 

Put  b  —  13,  c  =  16,  /  =  18  the  length,  d ~  269  the  con 
tent,  gzz  *78539  &c.  ^^lefter  bafe’sdiam.  Then  b  :c::a  :  -r 
=  greater  bafe’s  diam.  Now  the  area  of  the  greater  bafq, 


/ 


lefTer  bafe,  and  a  geometrical  mean  multiply’d  by  -  ==  d, 

3 

,  ,  .  ccaag  aagc  w  l  . 

the  content,  that  is  a  a  g  +  * — 71 - h  -■>  ■■■  X  -  =  e, 

bb  b  3 


which  reduced  is  ccaa  bbaa  +  b  caa  zz 


zdbb 


gl 


:  by  this 


equation 


•Inftead  of  it) 


CD  X  CB 


VCD7-  ~h  2-  CB z  —  BH7- 


whofe  cube  is 


a©  3  X  26*4  3 


rr  19464*41  rr  the  content  of  the  cube. 


so1  -b1  z.26'42,  ■**=-  1  5' 9 2 1 2 

The  difference  of  thefe  two  contents  is  22635*64  inches  zz  97-989.8 
wine  gallons  zz  the  difference  required. 


Prize  Qu  esti  o  n  folved. 


Putting  16  v  and  13  a;  for  the  diameters  of  the  ends  of  the  conic 
fruftum,  and  ti  zz  "785398  8c c.  by  cor.  6  p.  156  Menfur.  we  fhall 

18  n 


have  the  content  of  it  =:  1 6  +  1 3 ) 
by  the  queftion  ;  hence  x  zz  t 


16.13  X  *  X  • - ~  269 


Z69 


\/  < 


269 


Z9z — 16.13x6?;  ^  633x67; 
ZZ  *3002989.  Therefore  16  x  and  13*  become  4-8047824  and 
3*9038857  for  the  diameters  of  the  hole. 

The  greater  diameter  drawn  into  4  and  3  give  19*2191296 
and  14*4143472  for  the  diameter  at  the  middle  and  ends  of  the 
nave ;  and  confequently  its  folidity  including  the  hole  will  be 

■  ,  - - - - - -  iS  H 

I4*4I43472Z  +  2.i9"2i9i296z  X  - “  4460*386  ;  from  which 

3 


taking  269  the  content  of  the  hole,  there  remains  4191-386  for  the 
quantity  of  the  folid. 

Alfo,  by  the  nature  of  the  ellipfe  (fee  the  lad  fig.)  CB7-  : 
CG2  ::  CD7- —  BH7-  :  CD7-  —  G  I7-  ;  and  hence  zGI  zz 
/CB7- .  C Dz  C G7- .  BHZ  —  CG7- .  CD7- 

V  “ — - - - - - - - - =  I7'8743048  (CB 


Z 


being  9  and  CG  zz  5  by  the  queftion)  ;  which  multiplied  by 
3-14159  &c.  we  have  56-15441  for  the  circumference  of  the  hoop. 
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equation  a  =:  3*903886  the  leffer  bafe  of  the  cone’s  fruftum, 
and  —  =  4*804782  the  greater  bafe’s  diameter  whence  th® 

greateft  thicknefs  of  the  nave  is  — -  —  19*219128 

Each  end  —  * —  — *  —  14*414346 

The  folidity  of  the  fruit,  the  cavity  fubt.  4191*408x36 

The  diameter  4  inches  from  the  end  —  17*874505 

Circumference  —  —  —  —  56*154402. 

The  lot  for  the  prize  fell  to  Philomathematrea. 

. 

Of  the  Eclipfes  in  1720. 

There  can  happen  but  two  eclipfes  this  year,  and  both  of 
the  fun,  but  invisible  to  the  inhabitants  of  our  Britifh  iilands. 
One  of  them  is  before  the  fun’s  apogseon,  and  the  other  af¬ 
ter;  fo  that  the  earth’s  fhadow,  and  her  atmofphere,  .  are  un- 
capable  of  eclipfng  the  moon. 

1.  Sun  eclipfed  the  28th  of  January,  near  n  in  the  fore¬ 
noon,  at  which  time  the  moon’s  latitude  is  fo  much  fouth, 
that  the  fhadow  will  be  deprefs’d.  too  far  to  be  feen  by  us. 

2.  Sun  eclipfed  the  23d  of  july,  about  3  o’clock  in  the 
morning,  but  ends  ere  the  fun  is  rifen. 

The  total  eclipfe  of  the  moon  the  29th  of  auguft,  1718,  X 
obferved  near  Chatefworth,  in  Derbyfhire  :  the  beginning  of 
total  darknefs  53  min.  pad  6,  the  end  of  total  darknefs  45 
min.  after  8  o’clock,  the  full  end  of  the  eclipfe  48  min.  after 
|  '  9  at  night,, 

Mr.  John  Child ,  at  Kingflhorpe,  near  Northampton,  in1 
Latitude  52I,  obferved  the  end  of  the  eclipfe  9  h.  50  mm. 

Adrajlea ,  of  Wirkfworth,  in  Derbyfhire,  fent  me  the  cal¬ 
culation  of  the  moon’s  eclipfe  on  the  1 8th  of  auguft,  1719, 
perform’d  by  her  own  hand  from  the  Caroline  Tables ;  and 
altho’  the  eclipfe  will  be  over  before  this  diary  is  publifhed, 
yet  I  ought  to  acknowledge  the  favour  by  committing  the 
refult  of  her  calculations  to  the  prefs. 

The  equal  time  of  the  greateft  obfcuration  — 

Equation  of  time  fubtraft  — *■  —  — 

Remains  the  apparent  time  of  the  greateft  obf. 

Time  of  half  duration  fubtradt  —  —  — - 

Remains  the  beginning  of  the  eclipfe,  evening 
Semi-durat.  add,  gives  the  end  of  the  eclipfe 
Duration  1  ho.  56  mm,  digits  eclipfed  3  d,  13  m, 

R  % 


h.  '  w 

8  29  6 
14  3 

81 5  3 

58  o 
7  17  3 

9  13  3 

Sine© 


11  %0. 
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Since  there  is  no  vifible  eclipfe  this  year,  1720,  I  fhall  here 
infert  one  of  the  moon,  which  happens  in  the  enfaing  year 
1731,  the  33d  of  december. 


JuJl  as  I  received  it  in  manufcript  from  the  fame  ingenious 

gentlewoman . 


The  mean  8  23d  december,  1721 
Difference  from  the  8  parts  —  — 

Hourly  motion  of  0  2*  33"  of  D  30' 
Interval  of  mean  and  true  8  fub.  • — 

The  middle  time  of  the  8  —  ■ — 

Anomaly  ©  6.  4.  15.  58.  Anomaly  D 
©’s  place  in  Yf  —  — 

The  moon’s  place  in  the  ecliptic  25  ~ 

The  place  of  dragon’s  head  fub.  — 
Arguments  of  latitude  — 

Reduction  5"  fubtr.  latitude  of  D  north 
Difference  of  hourly  motions  —  — 

Kedudtion  contrary  to  the  title  add  ■— 
Correct  equal  time  in  the  ecliptic  — 
jReduff.  fubt.  greatell  obfcuration  — 
Equation  of  time  add  —  — 

Apparent  time  at  London  —  •— 

Difference  of  meridians  fubtradl  — 

Apparent  time  at  Wirkfworth  — 
Half  duration  —  — ■*  — 

Beginning  of  the  eclipfe  — *  — * 

End  of  the  eclipfe,  evening  —  — 

Lat.  D  at  begin,  s'  I4W  fou.  zt  the  end 


d. 

h. 

m. 

s. 

32 

4 

7 

3 

dif. 

45 

5* 

27 

34 

— 

I 

33 

18 

' — ' 

23 

2 

33 

42 

— 

II 

19 

27 

Q 

— ■ 

9 

II 

46 

47 

— 

3 

i  I 

57 

17 

* — 

3 

II 

36 

36 

— 

20 

41 

— - 

I 

44 

— 

27 

36 

— 

II 

— 

2 

33 

53 

' — 

22 

2 

33 

31 

— 

3 

3S 

— 

2 

37 

9 

— 

6 

— - 

22 

2 

3i 

9 

— 

I 

51 

40 

'• — 

XII 

39 

29 

— * 

IIII 

22 

49 

nor. 

6 

33 

This  eclipfe  is  total  to  the  eaftern  inhabitants,  but  with 
us  will  not,  becaufe  the  D  rifes  not  till  the  greateft  part  is 
expir’d;  fhe  appearing  then  about  6  digits  darkened. 

- Et  foecunda  facit  pe<51ora  laudis  amor. 

Yivitur  ingenio ;  cetera  mortis  eriint. 


P.  S.  Near  Leighton,  in  Derbylhire,  the  18th  of  auguff, 
1719,  I  obferved  the  moon’s  eclipfe  about  3  digits  18  min. 
darkened  on  her  north  limb  at  26  minutes  after  8,  and  the 
end  at  20  min.  after  9,  being  in  duration  fomething  longer 
than  the  former  calculation  of  mine. 


No.  17.  New  Questions, 

Paradoxes  to  be  anfwered  next  year . 

1.  There  is  a  certain  people  in  South  America,  who  are 
properly  furnifh’d  with  only  one  of  the  five  fenfes,  viz.  that 
of  touching;  and  yet  they  can  both  hear  and  fee,  tafte  and 
fmell,  and  that  as  nicely  as  we  Europeans,  who  have  all  the 
five. 

2.  There  is  a  certain  place  on  the  continent  of  Europe*  * 
where  if  feveral  of  the  ableft  aftronomers  the  world  now  af¬ 
fords  fhould  nicely  obferve  all  the  celeftial  bodies,  and  that 
at  the  fame  inftant  of  time;  yet  the  planetary  phafes,  and 
their  various  afpedts,  would  be  really  different  to  each  of 
them. 

, 

3.  There  is  a  certain  European  ifland,  the  northermoft 
part  whereof  doth  frequently  alter  both  its  longitude  and 
latitude. 

4.  There  are  two  diftant  places  of  the  earth  lying  under 
the  equinoctial  line,  whofe  difference  of  longitude  is  com-  • 
pleatly  86  degrees  and  a  half;  and  yet  the  true  diftance  be-* 
tween  thefe  two  places  is  not  full  86  Italian  miles. 

Paradox  5,  by  Mr.  C.  Mafon. 

Leander  to  his  Hero  writ;  and  fhe 

As  oft  writ  back  to  {hew  her  conffancy: 

When  with  them  both  the  poft  three  times  had  been* 

They  had  no  more  than  each  a  letter  feen. 

Nezv  Shiefiions^ 

X.  ^ueftion  75,  by  Mr.  Tho.  Dodd,  Apr.  30,  1720c- 

At  Michaelmas  laft,  feventeen  hundred  nineteen, 

My  writings  will  (hew,  which  are  yet  to  be  feen, 

That  to  me  were  three  hundred  and  twenty  pounds  due : 

And  half  of  that  fum,  befides  forty-two, 

Juft  five  years  after  that  I  might  demand; 

But  would  fain  have  the  whole  fomewhat  fooner  in  hand. 

X  agree  to  rebate  for  the  latter  fum  too,  #  Simp,  inter  eft. 
At  the  fame  rate  of  intereft  #  our  commons  allow ; 

And  I  likewife  expeCt  fome  ufe  will  accrue, 

For  my  fixteen  fcore  pounds,  that  laft  year  were  due. 

Now  to  know  on  what  day,  I  fhould  be  very  fond. 

To  receive  my  five  hundred  and  twenty-two  pound. 

R  3  II.  phieftien 
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II.  QuejUem  76,  hy  Mr.  W  Crabb. 

If  the  fide  of  the  face  of  each  body  platonic 
Be  twenty-nine  inches,  as  you  may  projedl; 

Then  good  Mr.  Gauger,  now  try  to  unfold, 

How  many  wine  gallons  each  body  will  hold  ? 

And  to  this  our  author  the  fame  do  impart. 

And  you’ll  oblige  thofe  that  are  lovers  of  art, 

III.  Quejlion  77,  by  Mr.  W.  Deare. 

Upon  a  friend’s  requeff,  the  other  day, 

A  held  triangular  I  did  furvey; 

The  longeft  fide,  fave  one,  is  juft  8  chains. 

Six  fcore  degrees  the  angle  blunt  contains, 

From  which  a  perpendicular  let  fall 
Upon  the  bafe,  th’  alternate  *  fegment  {hall 

Be  5tt  chains.  Explore,  I  pray, 

The  other  fegment,  fide,  and  area? 

*  Segment  sr  bafe  next  the  fide  required, 

IV.  ffuejlion  78,  hy  Mr.  G.  Hare. 

Suppofe  a  plane  in  latitude  fifty-three 
Decline,  and  fhou’d  recline,  as  here  you  fee,# 

In  what  latitude  fhall  that  plane  become 
An  upright?  and  what  declination 
Shall  this  plane  have,  in  that  latitude? 

And  what  angle  fhall  the  meridian 
In  fuch  a  plane  make  with  the  horizon. 

Style’s  height  and  diffance  alfo  let  me  fee. 

What  will  fubftile  from  meridian  be  ? 

As  alfo  fhow,  where  the  hour  lines  will  fall 
By  calculation  arithmetical  ? 

*  North-ivefi  decl.  43°  15',  redin.  49?  jo". 

V.  ffuejlion  79,  by  Mr.  John  Afhton. 

As  I  with  fonie  ladies  was  drinking  of  tea, 

The  weather  was  pleafant,  and  the  firft  day  of  May; 

I  happen’d  t’  applaud  their  brifk  genius  and  wit. 

Yet  thought  mathematics  for  them  not  fo  fit; 

But  nettl’d  at  this  was  a  learned  brifk  lafs, 

And  fun  fhining  plain  on  a  fpecular  glafs, 

To  th’  top  o’th’  eaft  corner  of  the  roorn  eame  the  rays  * 

J  rtA  fee  by  your  learning?  She  anfwering  prays; 


— 1 _ 
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This  glafs  is  i’th’  middle  o’th’  wall  I  do  find, 
Horizontally  plac’d,  which  Hands  to  th’  fouth  wand. 

The  area  o’th’  end  of  the  room  1  here  fhow,  [80  foot] 
The  whole  room’s  dimenfions  from  hence  I  would  know 
With  the  time  of  the  day  ?  But  I’ll  tell  you  below, 

That  the  height  of  the  fun  is  exactly  the  fame, 

As  azimuth,  I  truly  do  find  by  the  beam. 

A  difh  of  the  bed  ftiall  then  be  your  due ; 

But,  ladies,  the  point  I  refer  unto  you. 

Since  your  fex  propos’d  it,  pray  tell  it  me  too. 

VI.  Queftion  80,  by  S.  T. 

A  vacuum  in  the  earthly  globe  fuppofe, 

Extended  to  the  fuperficies  clofe  : 

Then  grant  that  we  above  a  river  have 
Of  confiant  courfe,  and  fwift  unalter’d  wave: 

Twelve  yards  its  breadth;  but  fix  its  depth  do  fhow* 
A  thoufand  yards  an  hour  it  runs  ;  and  fo 
It  falls  into  the  vacuum  below. 

Its  time  to  fill  it  up.  pray  let  me  know? 

VII.  Quejlion  81,  by  Mr.  J.  Jennings. 

A  houfe  (fuppofe)  was  bought  and  alfo  fold, 

Whofe  coll  exceeds  its  gain,  as  I  am  told. 

One  hundred  and  fixty  pounds  in  gold. 

Their  fquares  together  added,  will  amount 
Unto  the  fum  *  annex’d.  Pray,  ladies,  count 
What  is  the  coil,  and  alfo  what  the  gains  : 

Which  if  you  do,  I’ll  thank  you  for  your  pains. 

VIII.  Quejlioti  82,  by  Mr.  William  Doidge. 

As  I  was  walking  on  a  fummer’s  day, 

Thinking  to  drive  the  tedious  hours  away; 

I  faw  a  cone,  whofe  vertex  from  the  ground, 

Upon  the  flant,  juft  fixty  feet  I  found. 

The  true  contents  of  its  folidity, 

Are  thirty  thoufand  feet  and  fixty-three; 

The  perpendicular  height  o’th’  cone  to  find, 

All  means  I’ve  us’d;  ’twill  fure  diftradt  my  rsaind. 
Affiftance,  ladies,  I  molt  humbly  crave: 

I  pray,  from  rum  do  your  fervant  fave. 
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IX.  ^hiejlion  83,  by  Mr.  J.  Plomley  or  N.  M. 

Prom  the  high  crofs  in  Briftol  two  men  once  fet  out, 
TRefolving  to  travel  the  whole  world  about : 

The  one  direct  eafterly  fleering  his  way ; 

The  other  went  north,  as  fome  people  do  fay : 

The  firft  travell’d  7  miles  tttt r  every  day. 

The  other  iitWV-*  But  now  I  you  pray, 

How  many  times  round  the  world  muft  they  go  ? 

And  how  many  #  miles  will  each  travel  alfo  ? 

And  how  many  days  muft  they  be  to  obtain, 

To  meet  at  the  crofs  aforefaid  again  ? 

*  Reckoning  360  degrees ,  each  60  English  miles  vulgar  computation. 


The  Prize  Quejiion  ;  the  anfwerer  may  by  lot  win  10  of 

thefe  diaries. 


With  heads  full  of  ale,  joke,  pun,  and  banter. 

Two  young  tyros,  who’d  talk’d  much  of  Gunter, 
Euclid,  and  Barrow,  fell  to  fquabble  of  arts, 

Being  confident  each  of  his  own  brighter  parts, 

I’th’  Cyclopaedia  agreed  as  a  proof. 

To  find  the  contents  of  an  old  kneading-trough ; 
Whofe  bottom  was  turn’d  up  on  this  occafion. 

To  ferve  as  a  table,  in  their  potation. 

The  guinea  lugg’d  out,  a  wager  was  laid. 

And  into  the  hands  of  their  landlady  paid. 

Both  fell  to  fcrawling,  each  fure  of  the  matter ; 

But  difagreeing,  chofe  me  arbitrator : 

And  with  the  dimenfions  they  to  me  came  poft  ; 

But  when  they  came  in,  in  good  footh  they  were  loft; 
No  matter,  fays  one,  we  fhall  do  well  enough, 

I  remember,  five-thirds  o’th’  breadth  of  the  trough 
Reach’d  crofs  the  bottom  as  a  diagonal  line, 

From  the  bottom’s  edge  to  the  upper  edge  or  brim. 
Alfo  the  fides,  ends,  and  bottom  are  all 

One  breadth. - Says  t’other,  I  have  not  forgotten 

11*75  feet  is  the  perimeter  at  bottom, 

And  the  area  is  juft  one  half  of  that  fum 
In  fquare  feet  and  parts  (as  fure  as  a  gun). 

Now,  lir,  we  requeft  you,  from  this  number  given, 

To  fin^l  that  part’s  contents  o’th’  trough,  if  fet  even. 

Or  level — to  the  diagonal  line  ? 

And  how  many  gallons  it  will  hold  in  wine  ? 

And  alfo  the  whole  trough’s  vacuity 

In  inches : - pray  tell  me  how  many  they  be? 
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The  Author  s  Preface. 

A L though  learning,  and  the  mathematical  fciences,  have 
never  wanted  the  defence  of  many  excellent  pens,  and 
met  with  the  highefl  applaufe,  thro’  all  ages,  and  (moll) 
countries  in  the  known  world;  yet  we  often  find  men  of  fo 
bafe  a  fpirit,  that  either  from  the  height  of  ignorance,  or  en¬ 
vious  fpleen,  they  ftill  dare  to  defpife  ’em. 

Ars  nullum  habet  inimicum  nifi  ignorantem. 

But  moll  generally  their  envy  is  levell’d  at  the  female  fex, 
for  (fay  they)  learning  makes  a  woman  proud  and  imperti¬ 
nent;  ’tis  not  the  bufinefs  of  their  fex:  the  management  of 

1  their  families,  and  religion,  ought  only  to  be  their  ftudy. 
But  for  my  part,  I  cannot  fee  that  the  fearch  after  truth  and 
reafon,  the  improvement  of  the  mind,  and  duly  rectifying 
the  judgments,  by  thofe  rules,  and  unerring  opinions,  of  the 
wifell  men,  fhould  any  more  conduce  to  the  bringing  a  wo» 
man  into  errors,  than  the  fearch  after  virtue  fhould  be  thought 
the  only  v/ay  to  teach  us  vice.  Nor  can  I  conceive,  that  a 
woman  who  does  mathematically  demonftrate,  that -the  whole 
Is  equal  to  all  its  -parts ,  or  1  and  2  make  4,  is  lefs  capable  of 
managing  her  houfhold,  governing  her  fervants.  and  giving 
her  children  due  education. 

Nor  will  fhe  be  the  lefs  a  chriflian,  for  underilanding  the 
fyflem  of  the  univerfe ;  but  on  the  contrary,  admire  that  in- 
i  finite  wifdom  in  the  Creator,  who  alone  could  make  and  go¬ 
vern  things  fo  vaftly  furpafiing  our  comprehenfion.  On  the 
other  hand,  it  might  as  well  be  faid,  he  who  underfiands 
Horace  and  Virgil,  is  incapable  to  manage  his  effate ;  or 
becaufe  he  underfiands  geometry  and  mathematics,  he  is 
unfit  to  plow,  fow,  or  buy  and  fell  the  products  of  the  fame. 
Whoever  fhould  aflert  thefe  things,  muff  by  all  the  world 
d  be  thought  guilty  of  the  greatefl  madnefs  or  ftupidity.  Igno- 
ranee  never  fets  a  value  on  any  perfon,  but  has  always  been 
1  found  a  conflant  attendant  on  felf-conceit  and  impudence ; 

when  learning  is  the  way  to  modefiy  and  good  manners.  Ig~ 
rt  norance  is  for  ever  incapable  of  knowing  and  doing  right ;  but 
knowledge  like  a  diamond  polifhed,  more  illuflrioufly  fhines. 

Stationers'  Hall ,  London , 
the  4th  of  augufl,  1720. 
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Paradoxes  anfwered . 

Firjl  Paradox  anJhvePd. 

All  the  fenfes  are  properly  by  the  touch;  in  feeing,  the* 
object  touches  the  retina ;  hearing,  the  found  touches  the 
drum  of  the  ear;  fmelling,  the  eilluvias  touch  the  fenfo° 
rium ;  tailing,  the  palate,  &c„ 

Second  Paradox  answer'd. 

Neither  at  the  center,  nor  any  part  of  the  earth,  can  any 
one  obferve  all  the  celeftial  bodies  at  one  and  the  fame  in^ 
ftant  of  time. 

3 d.  This  is  meant  a  floating  ifland,  removing  by  the  fea. 

4th.  The  places  are  not  fuppos’d  on  the  furface  of  the 
earth,  hut  nearer  to  the  center,  where  the  longitudes  all 
coincide.. 

The  5th  par.  mean3,  with  both,  not  each  3  times;  the 
poll  fir  A:  took  Leander’s  letter,  ad  Hero’s  anfwer,  3d  brought*- 
it  to  Leander. 


Solutions  to  the  quejliom 

%  I.  The  75th  Quejiion  answer'd. 

The  author’s  folution  is,  the  payment  mull  be  April  30,. 
1721. 

IL  The:  ( 


*  I.  QjJ  E  S  T  I  ON  75  folvcd. 

The  fum  320/.  being  due  the  a  9th  of  September,  and  the  other 
Aim  zozl.  due  juft  5  years  afterwards;  the  meaning  Of  the  queftion 
is  to  find  Aich  a  day  between  thefe  two  times,  as  that  the  whole 
Aim  5zx/.  being  then  received,  neither  the  receiver  nor  deliverer 
may  Aiffer  any  lofs ;  in  which  cafe  it  is  evident  that  the  intereft 
of  the  310/.  for  the  time  it  is  kept  beyond  the  time  when  it  was 
due,  muft  be  equal  to  the  difcount  of  the  zc 2,/.  for  the  time  it  is 
received  before  it  is  due. 


HesKf 


■Questions  Answered. 


No.  1 8. 


x-9-c 


#  II.  The  76th  Nhiejlion  anfnuer’d  by  Mr.  Dodd, 

The  wine  that  each  body  platonic  will  hold, 

In  the  numbers  annex’d,  is  demonftrably  told. 

The  dodecaedron,  fo  much  does  contain,  809*071  W<  gait* 
The  icofaedron  will  hold,  it  is  plain  ;  230*343 

Hexaedron’s  content,  in  this  number  I  drew,  105*58 
Thus  much  the  ocdaedron  affords  unto  you  ;  49*77 

Divide  the  laff  fum  exa&ly  by  4, 

Tetraedron  that  quantity  holds,  and  no  more,  12*442 

III.  The 


Hence  then,  denoting  the  time  for  the  difcount  by  x,  and  con¬ 

sequently  the  time  for  the  intereft,  or  till  the  whole  muft  be  paid, 

by  5  — x  ;  by  the  rules  for  intereft  and  difcount,  3x0  x * * * *  5 


100 


X  5  —  x  ~  1 6x5  —  x  will  be  the  intereft  of  3x0  for  the  time 

5  —  x,  and  100  H~  5  x  '  ^  x  : :  zaz  :  - - 7—  ~  the  difcount  of 


,  ,  zoz X 

x,  and  100  +  5^  :  : :  zoz  :  - - — 

io  +  x 


zoz  for  the  time  x,  the  rate  of  interefl  being  -5  per  cent.  Confe- 

aOZ'X  ;  hence  x2  +  z 7fx  ~  100,  and 


x 


quently  16x5 

zo  x 

X  ”  3-239888.  Wherefore  5  — .  x  ”  r ’76  years  nearly  —  1  yr. 
:z  7  7  days  ;  which  being  added  to  Sept.  2.9,  we  have  the  3d  of  July 
3,7,21  for  the  day  of  payment. 


IT.  Qu  e  st  1  o  n  7<5  fc 


'Ey  page  404  Be c.  of  my  Menfuration,  it  is  found  that  the  folidi- 
•ties  of  the  five  regular  bodies,  the  fide  of  each  face  being  1,  will 
he  thus  : 


Tetraedron 
Hexaedron  : 
Odtaedron 
Dodecaedron 
Icofaedron 


o-i  1  78  51 1  3 
1  *00000000 
o-47  140452 
7  *(5<5  3 1 1896 
z' 181 69499 


Then,  fince  fimilar  folids  are  as  the  cubes  of  their  like  fides, 
each  of  thefe  numbers  being  multiplied  by  24389  the  cube  of  z9, 
'the  products  will  be  the  contents  of  the  bodies  in  inches;  and  if 
thefe  contents  he  divided  by  231,  the  inches  in  a  wine  gallon,  there 
will  refult  the  feveral  numbers  of  gallons  as  in  the  original  foliation. 
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*  III.  The  yjth  Queftion  an/hyer’d  by_  Mr.  Crabb,  Mr.  Allen, 
Mr.  Fades,  Mr.  Chorley,  Mr.  Finch,  Mr.  Gurney,  Mr. 
Dodd,  and  Mr.  White. 


24*2787  chains  =  sac.  x  ro.  28 per. 

IV.  }u  eft  fan 


*  III.  QjJ  ESTION  77  foiled. 

In  this  queftion  are  given  the  vertical 
angle,  one  fide,  and  the  alternate  fegment 
of  the  bafe;  viz.  the  angle  A  B  C  zz  no 
decrees,  BC  zz  8  chains,  and  AP  zz 

5  j-|  chains. 

Put  a  zz  B  C  zz  3,  b  zz  A  P  zz  , 
szz\\/ 3  fine  of  tire  angle  A  B  C  or  noc, 
and  z  zz  PC-  Then,  by  right-angled  tri¬ 
angles,  BP  zz  a/ a7-  — -  z  2 ,  and  A  B  zz  \/bz  4-  a  z  • —  2  2  ;  A  B  X 
BC  X  hue  AL  B  zz  twice  the  area  m  BP  X  AC,  that  is, 
as  b 2  -1-  a'1  ■ —  2  ?  zz  b-\  -  z .  \/ m  —  z2  ;  and  this,  by  fquaring 
both  fictes,  and  writing  the  numbers  inftead  of  the  letters,  becomes 

48  x  1674s  —169Z2  m  77  +  i3z'd  x  64 —  z~,  which  will  be  an 
equation  of  the  4th  order  ;  and  by  expanding  it  out,  the  root  z  may 
be  found  by  converging  feries.  But  the  root  will  be  much  ealier 
found  lay  the  method  of  Trial  and-Error,  from  the  equation  as  [t 
here  hands;  and  by  this  method  z  will  come  out  7*077  or  j-j. 
Bence  the  bafe  AC  is  13,  and  the  area  24  248  fquare  chains. 

Scholium. 

This  problem  is  the  fame  as  to  divide  a  given  angle  into  two 
parts  fuch,  that  the  tangent  of  the  one  may  be  to  the  fecant  of  the 
other,  in  a  given  ratio. 


B 
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#  IY.  The  7 %th  QueJHon  anfnaer'd  hy  Mr.  Sawney,  Mr. 
Failes,  Mr.  White,  Mr.  Williams,  and  Mr.  Find  , 


The  dial’s  new  latitude  fouth 
New  declination  weft 
Dift.  of  fubftile  and  merid. 
The  {File’s  height  —  — 

Diftance  of  merid.  and  hor. 
Plane’s  differen.  longit.  — • 


h. 

equin. 

h.  dift. 

O  f 

Q  1 

VIII 

140  9 

143  12 

IX 

125  9 

128  20 

0 

1 

X 

ixo  9 

1X2  24 

4 

58 

XI 

95  9 

84  l8| 

2,6 

31 

XII 

80  9 

78  56 

78 

56 

I 

65  9 

62  33  | 

63 

3 

II 

50  9 

46  53 

54 

29 

III 

35  9 

32  7 

80 

9 

mi 

20  9 

18  8 

V 

5  9 

4  36 

Sub — 

Stile  E. 

VI 

9  5i 

8  48 

VII 

24  51 

22  26 

VIII 

39  5i 

36  38 

Y.  'Shi  eft  ion 


f  IV.  QjJ  e  s  t  i  o  n  78  fdved . 


The  meaning  of  this  queftion  is,  that  fuppofing  in  the  latitude 
of$3Q  (north)  a  plane  to  face  the  north-weft  quarter,  making  an 
angle  of  43°  ip  with  the  weft  line,  and  reclining  backward  towards 
the  fouth-eaft  quarter  49°  ao',  if  this  plane  be  moved  along  tire 
fame  meridian  continually  parallel  to  its  frrft  fttuation,  till  it  be¬ 
comes  an  upright  plane  ;  to  find  then  the  proper  requifttes  for  a 
dial  to  be  defcribed  on  it. 

ConflruEHon. 

Let  E  L  be  the 
horizon  and  Z  the  ze¬ 
nith  of  the  place  in  lat. 

5  3°,  P  the  pole.  LZSf 
the  pofition  of  the  plane 
making  the  angle  E  Z  L 
rr  43°  is',  EZ^ be- 
ing  the  prime  vertical, 

PZDA  the  meridian, 
and  ED  ^  the  equi¬ 
noctial.  Perpendicular 
to  LTL draw  ZB  equal  to 
49°  10'  the  reelinatioir, 
and  draw  the  great  circle  . 

L  A  B  N,  which  will  be  the  plane  of  the  dial,  A  being  the  new 

Diar\  Math.  S  place 
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V.  Quejlion  79  anfvoeZd. 

This  queftion  was  imperfectly  propos’d,  nolat.  being  fixed, 
fo  anfwers  may  vary  for  different  places.  The  propofer, 

in 


place  required ;  alfo  draw  the  great  circle  or  meridian  CPF  per- 
pendicular  to  N  A  L  F. 

Then  D  A  will  be  equal  to  the  new  latitude  fouth  ;  in  which  the 
plane  will  be  upright,  the  angle  ZA  B  the  co-declination,  AF  the 
the  difiance  of  the  fubflile  from  the  meridian,  P  C  the  {file’s  height, 
AL  the  diflance  of  the  meridian  and  horizon,  and  the  angle  AP  F 
the  plane’s  difference  of  longitude. 

Calculation. 

1.  In  the  right-angled  triangle  A  B  Z,  given  ZB  the  reclination 
m  490  %o' ,  and  Z AZB  the  declination  ~  43°  15'.  Then 

As  Cof.  Z  F  Z  B  -zz  430  15'  :  Radius  : :  Tang.  ZB  —  49°  zor  1 

Tang.  AZ  ~  57°  5 8'  ;  from  which  taking  ZD~S3,°i  there 

remains  DA  ”  40  58'  the  new  latitude. 

As  Radius  :  Sine  Z  FZ  B  Cof.  ZB  :  Cof.  Z  A  rr  63°  29% 
whofe  complement  26s  31'  is  the  new  declination. 

As  Radius  :  Sine  ZB::  Tang.  AZB  :  Tang.  AB  ~  35°  31'  the 
complement  of  54Q  29'  the  difh  of  merid.  and  horiz. 

2.  In  the  right  angled  triangle  AFP,  are  given  AP  —  940  j8S 
and  Z  F  rz  (1  So0  - —  63°  29'  zr )  1  i6Q  31' .  Then 

As  Radius  :  Cof.  ZF  ::  Tang.  AP  :  Tang.  AF  ”  78°  59''  the 
diflance  of  the  fubflile  from  the  merid. 

As  Radius  :  S.  AP  ::  S.  ZF  :  S .  FP  n6Q  57',  whofe  fup- 
plement  63°  3'  is  the  ftile’s  height. 

As  Radius  :  Cof.  AP  ::  Tang.  Z-  Ft  :  Cotang.  Z  P  ~  8oQ  9t& 
the  plane’s  diff.  of  longitude. 

Now  this  8o°  9" ,  or  plane’s  difference  of  longitude,  fhews  that, 
the  diflance,  on  the  equinoctial  D  E,  of  the  hour  line  PA  of  u,  is 
8o°  9'  from  the  fubflile  PF ;  and  which  is  therefore  fet  oppofite 
to  it  in  the  table  to  the  original  folution.  The  equinoctial  diftances 
in  the  fame  celumn  of  the  table,  belonging  to  the  other  hours,  are 
found  by  the  continual  addition  and  fubtraclion  of  150.  And  the 
feveral  diflances.  on  the  plane  of  the  dial,  in  the  other  column  of 
the  table,  againfl  the  equinoctial  diflances,  are  all  found  by  this 
proportion.  As  Radius  :  S.  63°  3'  the  {file’s  height  : :  Tang,  of  each 
eqiuncCtial  diflance  :  Tang,  of  the  correfponding  diflance  on  the 
plane  of  the  dial.  For  if  PG  be  any  hour  circle ;  then,  in  the 
right-angled  triangle  PFG,  As  Radius  :  S.  PF  ::  Tang.  Z  P  : 
Tang,  oppofite  fide  FG. 

Note.  In  the  table  to  the  original  folution,  for  the  diflance  on 
the  plane  againfl  the  hour  XI,  the  author  has  fet  84°  iS'  in  Dead 
of  its  fupplement;  or  rather  indeedi  fhould  be  95°  40'  the  fup. 
of  84°  14'  as  appears  by  calculation. 


No.  18.  Question  s  Answered.  i 95 

in  latitude  532-8,  as  alio  Mr.  Crabb,  Mr.  Allen ,  Mr.  finch , 
Mr.  Wall ,  Mrs.  Dod,  and  feveral  others,  anlwer. 

Time  of  the  dav  2  ho.  6  min.  altit.  and  azimuth  48  20, 
length  of  the  oppofite  fide  of  the  room  7*29216  foot,  height 
io‘97,  breadth  of  end  walls  3*24 5,  May  1,  1719,  London.* 

VI.  The 


*  V.  QjJ  E  S  T  I  o  n  79  folvcd. 


With  the  above  original  anfwer,  fup- 
pofing  the  latitude  to  be  510  32'  that  of 
London.  Then,  in  the  annexed  figure, 
if  P  be  the  pole,  Z  the  zenith,  and  Q 
the  fun  ;  we  have  given  P  Z  zzz  38°  i8r 
the  co-latitude,  P  ©  n:  iz°  6-  the  co- 
declination  for  May  1  old  ftile  or  May  12 
new  ftile,  and  the  fupplement  of  the 
angle  Z  ~  the  complement  of  Z  Q  ;  to 
find  the  hour  angle  P. 

Put  a  and  b  ~  the  fine  and  cofine  of  P  Z,  c  ~  the  cofine  cf 

PQ,  and  x  and  yT  —  x  x  zz  the  fine  and  cofine  of  Z  0,  or  cofine 
and  fine  of  the  Z_  Z. 

Then,  by  common  trigonometry,  ax  x  1  —  x  x  —  c •  Hence 

by  completing  the  fquare  and  extracting  the  roots,  we  obtain  x  tzz 
'<5957742  —  the  coline  of  46°  4'  the  altitude  and  azimuth.  Alfo, 

as  s.  PQ  :  s.  Z  ::  s.  ZQ  :  s.  P  —  — — — - -  (putting  d  zz 

s.  PQ)  —  *5250344  r=  the  fine  of  310  40' ;  which,  at  150  to  the 
hour,  anfwers  to  jh.  6f  min.  afternoon. 


Again,  if  AB  CD  reprefent  the  floor  of  the  room,  S  the  fpeculum. 
in  the  middle  of  the  fouth  fide  D  C, 
and  B  the  eaft  corner,  and  SB  be 
drawn  ;  then  will  the  angle  B  be  ~ 

4dQ  4'  zr  the  azimuth  from  the  fouth ; 
alfo  the  triangle  formed  by  SB,  the 
height  of  the  room,  and  the  reflected 
ray,  will  be  fimilar  to  the  triangle 
SBC,  becaufe  the  altitude  is  equal 
to  the  azimuth.  Wherefore,  if  s  and 
c  denote  the  fine  and  cofine  of  46°  4' 
the  azimuth,  or  the  lines  of  the  acute  angles  of  the  faid  two  tri¬ 
angles,  and  z  the  line  SB ;  then  will  SC  be  2=  sz,  CB  zz:  cz,  and' 

5  z 

2  :  s  : :  z  :  —  zzz  the  height  of  the  room.  Now,  if  the  area  of 
_  G 

S  2  the 


A  s 
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#  VI.  The  80 th  d^ueftion  anpwer’d. . 

In  regard  the  diameter  of  the  earth  is  varioufly  com¬ 
puted;  the  anfwers  to  this  mud  differ  from  one  another  ac¬ 
cordingly:  Mr .Crabb  anfwers  1469,982,847,541  years,  ac¬ 
cording  to  60  miles  a  degree. 

f  VII.  TheBiJi  Quejlion  anfwer’d. 

250  pound  colt,  and  90  gain. 

VIII.  The 


&  z 

the  end  SC  be  80,  then  —  x  cz 

c 


sz- 


80 


a  ;  hence  z 


V 


10*54,  and  then  the  breadth  BC  ~  7*3123,  the  length 

10*94. 


DC  =  25*1804,  and  the  height 

the  fidt 

Viac 


s  z 


But  if  the  area  of  the  fide  DC  be  80  ;  then  —  y  z  s  z 

c 


z  sz  z3 


rr  a  ;  hence  z  rae 


,  and  then  the  breadth  zr  5*075,  the 


length  ==  10*536,  and  height  ”  7*5931. 

*  VI.  Qjj  esti  on  80. 

By  the  quefHon,  6  x  u  x  1000  ”  72,000  cubic  yard?  of  water 
run  in  an  hour,  or  72000  x  24  x  365^  ~  631152000  cubic  yards 
in  a  year.  Now  if  the  circumference  of  the  earth  be  2 1600  nau¬ 
tical  miles,  then  — — fffL  . . nautical  miles  or 

3*i4isT&ci] 

21600  3  x  1760!  X  73  ,  •  -j  ...  ,  1  ,,  t  , 

- —  - - - —  cubic  yards  will  be  the  content  ot  tne  earth ; 

3.1  4159  &C.) 2  X  6  4 

which  being  divided  by  631152000,  the  quotient  is  2334289000000 
for  the  number  of  years  required. 

So  that  the  fir  ft  figure  in  the  original  anfvver  feems  to  be  falfely 
printed  1  for  2. 

f  VII.  Q_u  e  s  t  1  o  n  81  folved. 

In  this  queftion,  are  given  the  difference  of  two  numbers,  and 
the  fum  of  their  fquares,  to  find  the  numbers. 

Put  d  —  t  60  the  difference,  s  “  70600  the  fum  of  the  fquares, 

'4, 


and  x  rr:  the  cofl.  Then  x  —  d  —  the  gain,  and  xz  -4-  x  — -  a\~ 

,  .  tt  d  -f*  4/  2,  i  —  dz 

zzz  2  x2  —  2  dx  +  d%  —  s.  Hence  x  — - - -  -  “  z$Q 

n* 

the  cofl,  and  x  —  d  zz  90  the  gain  required. 


No.  i 8. 
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#  VIII.  The  Sid  Quejlion  anjhuer'd. ; 
The  perpendicular  height  55*5234  feet. 


f  IX.  The  Sid  Quejlton  anfwedd. 

The  firffc  man  travels  7  times  round  the  globe,  151200 
miles;  the  fecond,  11  times,  or  237600  miles,  and  in  21535- 
days,  or  59  years, 

The 


*  VIII.  Qv  E  S  T  I  O  N  8x. 

Put  a  “  5o  the  fide,  30053  the  content,  and  2  ~  the  perpend:-- 
cular  height  Then  the  radius  of  the  bafe  will  be  t/aa  —  z  z,  the 

area  of  the  bafe  ~  aa  —  zz  x  3-1415,  and  the  content  —  f  Z  d- 

3 

x  3' 141 5  “  10062  ;  hence  z  rr  55-5x445  zz  the  perpendicular  re¬ 
quired. 


f  IX.  QjJ  EST10N83. 

It  is  evident  that  the  number  of  times  round  each  perfon  travels, 
before  they  meet,  will  be  direiffcly  as  his  rate  of  travelling.  The 
quedion  then  only  requires  to  be  found  the  lead;  two  whole  num¬ 
bers  that  fhall  be  in  a  given  ratio;  and  fuch  two  numbers  it  is 
clear  mud  be  the  lead  integer  terms  of.  the  faid  ratio.  Now  the 
given  terms  of  the  ratio  are  iij^dy  and  7^11  _  or  75f £7;  and 
by  dividing  the  former  of  thefe  terms  by  11,  and  the  latter  by  7, 
the  quotient  of  each  is  147I7;  therefore  the  lead  terms  of  the  ratio 
are  7  and  1 1 ,  and  which  of  confequence  give  the  number  of  times 
each  travels  round. 
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The  Prize  Quejlion  anfwePd  ly  Mr.  J.  Jope,  jun. 


The  whole  vacuity  18563*74 
Vac.  even  with  diag.  13156*85 
Remaining  part  —  6406*89 

Liquor,  27*735  wine  gallons. 


Length  at  top  5*591 
Breadth  —  3*272 

Length  at  bottom  4*5969 
Breadth  —  1*2780 

Depth  — <  1*1774 

Diagonal  —  2*1300 

The  prize  of  10  diaries  was  won  ly  Mr.  Rich.  Burnell  of 
Dewfbury ,  in  Torkjhire. 

^df 


*  Prize  Question. 

8 

Let  A  B  CD  EHG  F  be  the  trough,  its  depth  D  I,  being  a  per¬ 
pendicular  from  top  to  the 
bottom.  Then  by  comparing 
the  words  of  the  queflion 
with  this  figure,  the  condi¬ 
tions  will  appear  to  be  thus  : 

Of  the  re<5tangle  EFGH  the 
perimeter  is  11*75,  and  the 
area  22:  5*875;  HE  ~  EK 
—  L  of  HK  the  neared  dis¬ 
tance  of  GH  from  A  D  ;  and 
HE,  EK  are  alfo  each  ~ 
the  difhmce  between  CD 
and  HE,  in  confequence  of 
which  EL  —  LI  will  be  e- 
qual  to  the  half  difference  of 
both  the  lengths  and  breadths 
at  the  top  and  bottom,  and 

therefore  the  folid  is  a  prifmoid,  and  not  the  fruftum  of  a  pyramid  ’ 
And  it  is  required  to  find  the  whole  content,  as  well  as  that  of  the 
wedge  AD  EHG  F. 

Now  if  x  and  y  denote  the  length  and  breadth  of  the  bottom, 
then  zx  -f-  zy  ~  11*75,  and  xy  zxz  5*87  5  —  x  -f-  y.  From  thele 
equations  we  find  x  —  4*597  “  EF,  and  jy  rr  1-2,78  =  E  H  —  E  K. 
And  therefore  HK  —  “  2*13.  Then  in  the  obtufe  ifofceles 


triangle  HEK ,  by  Eucl.  II.  12,  EL 
zHE 2 


LI  — 


KH2- K  Ez  -  EH1 


%'HE2 


HE 


■ft  HE 


zEH 

497  — “  half  the  difference  be¬ 


tween  the  lengths  and  breadths  ;  and  whofe  double  therefore 
being  added  to  the  length  and  breadth  at  bottom,  we  have  5-5 91 
—  AD,  and  z'zjz  zz  D  C,  the  length  and  breadth  at  top.  Abb, 

by 


No.  1 8. 


Eclipses. 


m 


Of  the  Eclipfe  s  in  1721* 

( 

In  this  year  three  times  the  fun  and  moon  are  within  the 
bounds  of  eclipfmg,  at  the  conjunction ;  and  three  times  the 
fun  and  moon  in  oppofition,  the  earth  will  interpofe  and 
eclipfe  the  moon. 

1.  Moon  eclipfed  January  2,  the  greated  obfcuration  at 
Coventry  16  min.  after  3  in  the  afternoon,  but  the  eclipfe 
ends  as  the  moon  rifes,  fo  can’t  be  feen. 

2.  Sun  eclipfed  Monday  the  16th  of  January,  at  8  o’clock 
at  night,  after  fun-fet,  invifible. 

3.  Moon  eclipfed  Wednefday  the  28th  of  June,  40  min,, 
pad  8  in  the  morning,  the  moon  being  then  fet,  invifible.* 

4.  The  fourth  is  a  vilible  eclipfe  of  the  fun  on  Thurfday 
the  13  th  of  July,  exactly  at  8  in  the  the  morning. 


London 

Coventry  London  by 

Coventry  by 

\ 

h. 

Leadbettei 

Chatto  ck 

The  beginning 

VII  22 

7' 

1 6 

1  7  1 

7  21 

Yihble  conjunct. 

VIII  7 

8 

X 

7  45 

8  2 

Greateib  obfcur. 

VIII  1 

7 

55 

7  40 

7  56 

The  end 

VIII  36 

8 

30 

7  21 

8  3* 

Whole  duration 

I  13 

1 

13  T 

1  20 

1  11 

Digits  eclipfed 

I  15 

1 

15 

1  35 

1  13 

5.  Sun 


by  right-angled  triangles,  D  I  zz 
7*  HE*  _  5  HEV  n 

~ 181  ”■  18 


K’L  =  a/KE*  —  EL*  — 
-22:  1-1774  the  depth  of  the 


veflfel. 

Then,  by  page  161  Menfuration,  the  content  of  the  wedge 
A  D  EHG  F  is  •-  X  X  D  I"  3*707873  cubic  feet 

O 

or  ~  6407*204  Inches  rr  27-7x8  wine  gallons.  And  the  content  of 

the  wedge  ABC  DKG  —  ~ — — ~f- — - X  D  C  X  D  I  ~  7-034942- 

cubic  feet  ~  1 2155-37  inches.  Alfo  the  fum  of  thefe  two  is 
10-742815  feet  —  18563-57  inches. 


*  The  3d  eclipfe  on  the  28th  of  June,  was  obferved  by  Mr.  Roble  at 
Harvard  College  in  Neiu  England. 


h. 

m. 

s. 

2 

10 

0 

A  thin  penumbra. 

2 

12 

Q 

The  fhadow  is  plainly  entered, 

3 

18 

33 

Moon  wholly  covered. 
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$.  Sun  eclipfed  December  8,  at  1  in  the  morning,  invifible. 
6.  Moon  eclipfed  Friday  Dec.  22,  total,  and  part  vif.  2  ev. 


The  time  at Wirkfworth  by") 
Adraftea’s  calculation.  5 

h.  m. 

The  begin,  evening  Xll  39 
Begin,  of  total  darknefs  1  37 

The  middle  — ^  II  33 

End  of  total  darknefs  III  18 

The  end  - -  IIII  22 

Whole  duration  —  3  43 

Digits  eclipfed  —  20  48 

D  ’s  lat.  at  begin,  fouth  5  10 

At  the  end  north  afc.  6 


30 


Coventry  by 

London  by 

Chattock 

Leadbetter 

©  56 

0  32 

1  39 

1  3$ 

2  30 

2  27 

3  20 

3  16 

4  24 

4  21 

3  48 

3  49 

20  39 

20  17 

2  50 

— - 

7  0 

E.  M. 

The  moon  will  not  rife  till  near  4  o’clock,  and  the  eclipfb 
near  done. 


New  Paradoxes ... 

i.  There  is  a  certain  place  in  the  ifland  of  Great  Britain, 
where  the  ffars  are  vifible  at  any  time  of  the  day,  if  the  ho¬ 
rizon  be  not  o’ercafl  with  clouds. 


2.  There  is  a  remarkable  river  on  the  continent  of  Europe, 
over  which  there  is  a  bridge  of  fuch  a  breadth,  that  above 
three  thoufand  men  abreaft  may  pafs  along  the  fame,  and 
that  without  crowding  one  another  in  the  lead:. 

3.  There  is  a  certain  ifland  in  the  vaft  Atlantic  ocean, 
which  being  defery’d  by  a  fliip  at  fea,  and  bearing  due  eaft 
of  the  faid  f hip,  at  twelve  leagues  per  eftimation;  the  trued 
courfe  for  hitting  of  the  faid  ifland,  is  to  fleer  fix  leagues 
due  eaft,  and  juft  as  many  due  weft. 

4.  A  Paradox  by  Mr.  J.  Lumley. 

The  day  that  I  was  born,  my  father  he 
Laid  by  five  pounds,  and  faid  it  was  for  me : 

And  when  e’er  my  birth-day  came,  he  never  fail’d 
To  add  five  pounds  (his  love  fo  much  prevail’d) : 

At  twenty-four,  and  upon  my  birth-day, 

I  wedded  was,  my  portion  he  would  pay : 

Juft  thirty-five  pounds;  (I  full  twenty-four) 

How  comes  it  then  my  portion  was  no  more  f* 


New 
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New  Questions. 


sox 


New  ^uejlions. 

I.  Quejlion  84,  by  Mr.  Sam.  Dicker, 


Within  Megora’s  city,  thro’  the  wood, 

Call’d  Jupiter’s,  t’th’  caftle  Caria,  flood 

Two  fmall  fquare  temples  ;  to  Nydtelius  Bacchus 

The  one,  the  other  t’  Apoflrophia  Venus, 

Were  dedicated;  and  their  pavements  laid 

With  foot  fquare  Hones ;  but  Venus’  temple  (fray’d. 

Each  fide  thereof,  exceeding  Bacchus,  lay 
Full  twelve  foot  farther ;  but  thefe  pavements  gay 
Contain  two  thoufand  fix  fcore  Hones  :  Pray  tell. 

Each  in  its  fep’rate  length  erected  well. 

II.  Queftion  85,  by  Mr.  Moyle. 

’Twas  in  the  pleafant  month  of  May, 

The  leaves  were  green,  and  flowers  gay; 

The  winds  lay  Hill,  the  air  was  clear, 

Only  one  cloud  there  did  appear; 

Which  I  by  obfervation  found, 

Twenty  degrees  above  the  ground. 

In  altitude  bright  Sol  was  then 
Above  the  cloud  degrees  fifteen  ; 

The  fhadow  of  the  cloud,  1  found, 

Did  from  my  flation  touch  the  ground, 

In  yards  exa<51,  as  e’er  cou’d  be, 

The  fame  you  in  the  margin  fee.  [[•2304 yards'} 

This  being  known,  to  me  declare, 

The  cloud’s  height  perpendicular. 

Ill,  QjieJlion  26,  by  Mr.  Jof.  Dogharty, 

Three  flips  fail’d  from  a  certain  port  to  fea. 

To  different  ports,  whofe  latitudes  agree; 

Fifty-five  leagues  the  firft  fail’d,  fouth  his  coaH. 

Th’  others  to  coafts  unknown,  ’tween  fouth  and  well; 

Till  each  arriv’d  at  his  true  deflin’d  poll, 

When  they  afunder  leagues  fifty-feven  were  juft: 

Angle  *  thirty-eight  made.  Whence  they  begun,  #  Degrees 
Pray  tell  me  what  the  courfe,  and  diftance  run? 


IV. 
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IV.  tQuefiion  87,  by  Mr .  T.  Williams,  of  Middiet on-jloney. 

A  friend  did  buy  the  other  day, 

Some  land,  a  new  unheard-of  way* 

I’th’  latitude  of  fifty-two, 

And  by  the  method  here  below. 

’Twas  to  be  bounded  by  the  lhade 
That,  March  the  tenth,  a  tall  tree  made* 

Betwixt  the  hours  of  eight  and  one ; 

Therefore  triangular  when  done. 

The  topmoft  (hade  the  bafe  mud  (how. 

And  by  the  bodies  the  fides  you’ll  know. 

One  angle  will  be  at  the  tree, 

In  height  one  hundred  feet  and  three. 

Now,  fir,  I’ve  fent  to  you,  for  fear 
The  fun  (hould  not  that  day  appear; 

Pray  (hew  the  lengths  and  area  clear. 

V.  phieflion  88,  by  Mr.  Chrif.  Harris. 

Suppofe  a  polygon,  of  feven  equal  fides,  were  inclofed 
round  about  with  (hillings,  each  being  an  inch  in  the  diame¬ 
ter;  the  drillings  that  reach  round,  juft  pays  the  purchafe  of 
what  is  inclos’d  at  this  rate  .* 

The  (hillings  which  do  for  one  acre  pay, 

Are  eleven  times  the  number  of  acres :  Pray 
What  number  of  acres  inclofed  muft  be, 

And  the  price  of  each  acre  pray  let  us  fee  ? 

VI.  ion  89,  by  Adraftea,  nvho  in  it  anfwers  all  the 
Enigmas  in  the  laf  year’s  diary. 

In  ancient  times,  when  Minos  kept  his.  feat, 

Of  law  and  juftice,  in  the  ifie  of  Crete.; 

Then  curious  arts  in  infant  drefs  appear’d. 

And  none  of  failcloth’s  mighty  ufe  had  heard: 

Mechanic  (kill,  fcarce  Mujhroam  height  could  rim. 

Which  Winter  frod  deftroys,  and  Summer  fun. 

Till  Dsedalus,  accus’d  of  murder,  came, 

Whofe  art  affix’d  a  proverb  to  his  name  : 

A  labyrinth  he  form’d,  more  intricate 
Than  thofe  wherein  Wewcaftle  Coals  they  get;. 

In  which  himfelf  and  fon  were  both  confin’d. 

When  glorious  Reputatio?!  fir’d  his  mind. 

What  hardfhips  mortal  men  are  born  to  feel, 

No  Coach  turns  half  fo  faft  as  fortune’s  nvheeL 
Difcord  began  in  Candy’s  court  to  reign, 

An  injur’d  hufband  can’t  forgive  the  queen ; 


91 
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2d  Lat* 
97 
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94 

Nor 
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Nor  thofe  were  privy  to  her  guilty  love, 

But  Dted’lus’  arts  mull  Dsedulus  remove. 

Some  Plumes  he  got,  drawn  from  the  grey  Goofe  wing,  95 
To  make  a  curious  prefent  to  the  king. 

Which  pinion-wife,  he  fix’d  unto  his  arms, 

And  fvviftly  flew  from  the  impending  harms  ; 

Leaving  Pafipha  to  bemoan  her  crime, 

Or  with  her  Thimble ,  to  beguile  her  time. 

While  he  in  Cuma,  to  Apollo  rais’d 
A  fplendid  temple,  where  the  god  was  prais’d. 

Had  Icarus  a  fheet  of  Pins  employ’d, 

When  Sol’s  refulgent  rays  with  wax  he  try’d, 

His  fate  fevere,  perhaps  had  milder  been, 

And  he  once  more,  perhaps,  his  father  feen. 

But  where  do  poets  rove?  His  wings  were  fails, 

Which  Boreas’  Bellows  fill’d  with  fpeedy  gales ; 

And  when  Immur’d,  as  a  fufpicious  gueft, 

Himfelf  and  others  by  their  aid  releas'd. 

Some  malcontents,  in  number  twenty-four, 

With  fpecious  promifes  his  aid  implore : 

Tell  him,  the  charges  they’ll  with  joy  defray, 

Name  but  the  fum,  and  they’ll  the  money  pay. 

My  coft,  fays  he,  is  all  that  I  demand; 

Twenty-four  pounds,  paid  down,  when  next  we  lands 
But  as  you  different  in  your  orders  be. 

I’ll  have  you  to  this  method  all  agree; 

The  captains  each  a  certain  fum  (hall  pay; 

The  captains'  mates,  each  half  as  much  as  they; 

The  common  failors,  one-fourth  part  of  that; 

Half  a  failor’s  ffiare  muff:  be  each  boy’s  lot. 

Now  tell  me,  artiffs,  how  many  there  were 
Of  every  fort,  and  what  was  each  one’s  {hare? 

For  Cretans,  fam’d  for  treachery  and  deceit, 

Denv’d  their  promife,  and  ne’er  paid  the  debt ; 

So  after-ages  may  their  fums  rehearfe. 

Or  fing  their  numbers  in  heroic  Verfe j  Prize « 

VU.  BTiejlion  90,  by  Mr.  Deare. 

A  dying  knight,  in  riches  who  abounds, 

Leaves  an  eftate  worth  fifty  thoufand  pounds  : 

This  for  two  hopeful  children  he  defigns, 

And  that  they  thus  divide  it,  them  enjoins  ; 

The  elder  fon  the  greater  fiiare  muff  take ; 

Which  being  fquar’d,  the  fquare  thereof  will  make 
A  number  equal  to  the  younger’s  fhare, 

When  multiply’d  into  the  pounds  that  are 
In  the  eftate.  Their  portions  each  declare. 

VIII.  Qiiejiion 
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VIII.  Queftion  91,  by  Mr.  C.  Mafon. 

An  elliptical  acre  of  grafs  there  is  given, 

Whofe  length  to  its  breadth  is  as  nine  is  to  feven  ; 

How  long  is  the  tether,  and  how  brought  to  pafs. 

That  a  horfe  fed  no  more  than  an  acre  of  grafs  ? 

The  Prize  Thiefiion  for  1721.  The  gardens  of  H heinous, 
from  the  feventh  book  of  Homer's  Odyjfes ,  tranfated  by 
Mr.  Pope. 

Clofe  to  the  gates,  a  fpacious  garden  lies, 

From  llorms  defended,  and  inclement  ikies. 

Four  acres  was  th’  allotted  fpace  of  ground; 

Fenc’d  with  a  green  inclofure  all  around. 

Tall  thriving  trees  confefs’d  the  fruitful  mold, 

And  red’ning  apples  ripen  here  to  gold. 

Here  the  blue  fig  with  lufeious  juice  o’erflows; 

With  deeper  red  the  full  pomegranate  glow's. 

The  branch  here  bends  beneath  the  weighty  pear; 

And  verdant  olives  flourifn  round  the  year. 

The  balmy  fpirit  of  the  weftern  gale 
Eternal,  breathes  on  fruits  untaught  to  fail. 

Each  dropping  pear,  a  following  pear  fupplies ; 

On  apples,  apples  ;  figs  on  figs  arife  : 

The  fame  mild  feafon  gives  the  blooms  to  blow. 

The  buds  to  harden,  and  the  fruits  to  grow. 

Here  order’d  vines,  in  equal  ranks  appear. 

With  all  th’  united  labours  of  the  year : 

Some  to  unload  the  fertile  branches  run, 

Some  dry  the  black’ning  duffers  in  the  fun  ; 

Others  to  tread  the  liquid  harveft,  join. 

The  groaning  prefTes  foam  with  foods  of  wine. 

Here  are  the  vines  in  early  flow’r  defery’d, 

Here  grapes  dilcolour’d,  on  the  funny  fide, 

And  there  in  autumn’s  richeft  purple  dy’d. 

Beds  of  all  various  herbs,  for  ever  green, 

In  beauteous  order  terminate  the  feene. 

Two  plenteous  fountains  the  whole  profped  crown’d, 
This  thro’  the  gardens  leads  its  dreams  around, 

Vifits  the  plants,  and  waters  all  the  ground; 

While  that  in  pipes,  beneath  the  palace  flows, 

And  thence  its  current  to  the  town  bellows  : 

To  various  ufe,  their  various  dreams  they  bring, 

The  people  one,  and  one  fupplies  the  king. 
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The  king’s  pipe  delivers  the  water  ten  foot  and  an  half 
(Englifh  meafure)  below  the  furface  of  the  water  in  the 
fountain,  by  an  inch  and  three  quarters  bore :  His  brewing, 
once  a  week,  takes  fifty  hogfheads  of  water,  (wine  meafure) 
kitchen,  landry,  other  offices,  &c.  five  hogfheads  a-day.  The 
people  have  occafion  for  twenty  hogfheads  a-day  ;  their  cock, 
of  two  inches  diameter,  is  below  the  fountain  twenty-two 
foot.  His  majefly  fo  much  delights  in  a  morning  walk  to  fee 
the  waters  undiflurbed,  that  his  orders  are,  that  the  cocks 
ffiall  but  run  once  every  day,  and  that  in  the  evening;  fo 
long  only,  as  may  fupply  next  day’s  confumption,  and  for  fo 
much  in  his  refervoir,  as  fupplies  his  brewing  each  'week. 
Then  if  the  velocity  or  motion  of  the  water  be  equal  to  that 
of  an  heavy  body,  acquired  in  thefe  defcents ;  and  alfo,  it 
be  premifed,  that  heavy  bodies  accelerate  as  the  fquares  of 
their  times,  as  fixteen  fo@t  the  firft  fecond  it  falls,  & c.  How 
long  every  day  ought  each  pipe  to  run,  to  give  the  king  and 
people  their  due  quantity? 
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A  Dijfertation  on  Engines. 

Among!!  the  many  iifeful  inventions,  thofe  engines  that 
are  mov’d  by  the  wind,  water,  horfes,  See.  fuch  as  mills, 
water-works  for  towns,  gins,  and  machines  for  draining  of 
mines,  are  not  the  leaf!  valuable  ;  tho’  generally  very  inarti- 
iicially  perform’d,  more  efpecially  the  latter. 

It  were  much  to  be  wilh’d,  they  who  write  on  the  mecha¬ 
nical  part  of  the  fubjed,  would  take  fome  little  pains  to 
make  themfelves  mafters  of  the  philofophical  and  mechanical 
laws  of  (motion  or)  nature  ;  without  which,  it  is  morally 
impoffible  to  proportion  them  fo  as  to  perform  the  defied 
end  of  fuch  engines.  We  generally  fee,  thofe  who  pretend 
to  be  engineers,  have  only  guefs’d,  and  the  chance  is,  they 
iometimes  fucceed;  elfe  they  have  made  them  like  others 
that  have  done  pretty  well.  But  he  who  has  fkill  enough  in 
geometry,  to  reduce  the  phyfico  mechanical  part  to  numbers, 
when  the  quantity  of  weight  or  motion  is  given,  and  the 
force  defigned  to  move  it,  can  bring  forth  all  the  propor¬ 
tions,  in  a  numerical  calculation,  fo  as  it  may  be  almoft  im¬ 
poffible  to  err. 

For  was  I  to  raife  a  certain  number  of  hogfheads  of  water 
in  an  hour,  by  a  water-wheel,  I  rauft  firft  find  the  quantity 
and  velocity  of  my  aquaedud,  defign’d  for  to  fell  on  my 
wheel,  from  which  I  may  proportion  the  diameter  of  my 
wheel ;  and  fuch  pumps,  fuckers,  forcers,  chains,  or  buckets  ; 
as  that  the  force  on  my  wheel  may  .he  fo  far  fuperior  to  the 
weight  of  the  columns  of  water  to  be  raifed,  as  it  may  be 
capable,  by  a  certain  number  of  revolutions  in  the  hour,  to 
jit  my  purpofe,  with  due  regard  to  the  fridion  of  the  engine. 

The  following  table  I  calculated  in  1717,  for  a  particular 
fort  of  engine;  wrought  by  the  preffiure  of  the  atmofphere, 
on  the  vacuum  of  an  exhaufted  receiver ;  which  is  eafily  done  J 
36  or  20  times  a  minute  :  the  atmofphere  preffmg  with  a 
weight  near  15  pounds  avoirdupois,  on  every  fquare  inch  H 
contain’d  in  the  furface  of  the  piffion  or  fucker,  when  tho  j| 
mercury  ftands  at  39-5  inches  (a  medium)  in  the  barometer. 
The  ale  gallon  of  2S2  cubic  inches  weighs  of  pure  water 
10  pound  2  ounces  avoirdupois.  But  to  allow  for  fridions, 
and  for  a  considerable  velocity,  each  inch  of  the  vacuum,  | 
experience  tells  us,  will  raife  but  about  8  pounds  of  water. 


No.  i$ 


Power  of  an  Engine  calculated. 
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1722. 

The  Author  s  Preface. 

INtellebtual  complexions  have  no  defire  fo  ftrong  as  that  of 
knowledge;  nor  is  any  knowledge  unto  man  more  certain 
than  the  mathematical  fciences  :  A  ftudy  both  ufeful  and 
applicable  to  almoit  all  the  affairs  of  human  life.  For  what 
buflnefs  or  difcourfe  can  we  enter  upon  wherein  quantity, 
time,  or  magnitude  has  not  an  immediate  concern  ?  By  thefe 
we  ought  to  model  our  arguments,  as  we  would  defire  they 
fhould  be  clear,  intelligible,  and  bear  the  tefb  of  the  world : 
a  thing  I  have  obferv’d  almoft  generally  neglebted. 

It  has  long  been  a  maxim  with  me,  That  any  difcourfe  y 
relation ,  or  arguments ,  about  quantity  or  meafure ,  which 
agrees  not  to  numbers ,  is  in  it f elf  evidently  falfe.  And  fince 
nothing  can  fo  regulate  our  minds  to  think  and  fpeak  de- 
monftratively,  as  the  mathematical  fcier.ees,  it  may  fuffi- 
ciently  juftify  my  endeavours  to  introduce  fame  few  of  both 
fexes  to  the  ftudy  of  them. 

Providence  has  wifely  defign’d,  that  the  fciences  and  arts 
feverally  have  their  votaries ;  and  in  what  condition  of  life 
foever,  each  have  their  defires  and  objebts  fitted  to  them, 
whence  fprings  their  content  and  happinefs  in  each  ftate  : 
but  we  generally  obferve,  above  all  others,  how  equal  is  the 
diftribution  of  wit,  moft  being  content  with  their  fhare  ; 
though  few  with  fortune.  Amonglf  the  moft  knowing  parts 
of  mankind,  knowledge  is  more  highly  preferable  than  riches 
and  vaft  poffeflions,  by  how  much  it  diftinguifhes  us  above 
the  brutes  ;  which  fortune  only  puts  into  a  good  pafture. 
If  we  are  fallen  in  a  middle  ftate  between  too  great  a  load  of 
cares  in  the  world,  and  the  deprellion  of  poverty,  we  may 
with  Agar  be  content :  And  whilft  we  drive  to  excel  each 
other  in  arts  and  fciences,  let  not  others  out-ftrip  us  in  content 
and  a  good  life ;  it  fhall  then  be  fatisfabtion  enough  for  me, 
if  I’m  in  feme  meafure  ferviceable  to  my  country,  in  a  ftudy 
not  unpleafant  to  myfelf. 

Pro  captu  lebtoris  habent  fua  fata  libelli. 

Griff,  Juxta  Covent,  decimo  nono  Auguftij,  1721. 
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No.  19.  Paradoxes  Answered.  zcg 

Introduction  and  Corrections. 

It  was  a  rule  laid  down  by  my  predeceffor,  that  whoever 
fent  queftions,  enigmas,  &c.  ffiould  give  the  folutions  with 
them,  and  this  experience  fhews  me  is  very  requifite  :  for  it 
may  fometimes  fo  happen,  that  an  enigma  may  be  doubtful, 
or  admit  of  more  folutions  than  one,  which  utterly  deibroys 
the  defign.  And  as  it  feems  very  difficult  in  mathematical 
quefiions,  where  terms  of  art  are  to  be  preferv’d,  to  write 
clear,  intelligible,  and  in  a  fmooth  fide,  confining  one’s  felf 
to  the  jingle  of  words ;  it  may  not  be  wonder’d  at,  that  feme 
quefiions  have  not  been  fo  clearly  exprefs’d  as  to  meet  with 
a  true  folution,  fuch  as  their  authors  defign’d.  It  is  on  this 
account  I  have  here  corrected  fome  faults  in  the  anfwers  lafl 
year,  which  are  fully  demonflrated  by  Mr.  J.  Jope ,  jun, 

Queji.  75,  in  diary  1720.  Put  n  for  the  time  after  Michael¬ 
mas  1719.  Then  100  :  5  : :  320  :  16  and  1  :  1 6  ::  n  :  i6nf 
the  intereff  of  320  /.  Then  320  -f- 16 n  —  the  amount  of  320 L 
5  —  n  —  the  time  the  202  /.  was  received  before  due.  1  :  5 

,  20200 

: :  5  —  n  25  —  5 n  and  125  —  zn  :  i@o  ::  202  :  - - - - 

125—  5« 

=  value  202/.  at  the  day  of  payment.  Then  by  the  queflion 

16  n  4 - °°  —  —  202,  which  by  redudion  gives  ?t  =2 

12  5  —  5  n 

1 '760076  22:  1  year  277  days  10  hours.  So  that  the  day  o£ 
payment  ffiould  be  July  4th,  1721. 

Paradoxes  anfwered • 

Par.  1  anfwedd.  In  any  deep  well  or  coal-pit,  from  the 
bottom,  if  the  ffiaft  be  ftreight,  and  there  happen  to  be  ftars 
of  any  conhderable  magnitude  in  or  near  the  zenith,  you’ll, 
by  a  minute  or  two  fled  fad;  looking  up  difcover  them.  Some 
aftronomers  have  wells  for  that  purpofe. 

Par .  2  anfwer  d.  In  feveral  places  where  the  water  for 
fome  fpace  runs  under  ground;  as  the  river  Guiadiana  in 
Spam.  But  our  own  country  of  Warwick  has  fuch  a  bridge. 

The  river  Ichene,  from  a  Saxon  word,  to  fearch  or  pene» 
netrate,  is  denominated  the  parilh  of  Long  Ichington.  Cn  a 
common  near  Over  Ichington  is  a  pool  whofe  Bream  entereth 
the  ground,  and  after  an  intricate  paffage  of  half  a  mile, 
cometb  ont  again  and  paffieth  along  the  brook.  And  Icheham 
near  Windfor  has  its  appellation  from  fuch  a  paffage. 

T  3  Papt 
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Par.  3  anfwerd.  The  prime  meridian,  from  whence  longi¬ 
tude  is  accounted  both  ways,  paffes  through  the  middle  be¬ 
twixt  the  (hip  and  ifland,  and  fo  regard  is  had  to  the  eaft  and 
weft  longitude,  and  not  to  the  points  of  the  compafs. 

Par ,  4  anfwerd.  The  perfon  was  born  in  leap  year,  Feb.  29. 


#  I.  The  84 th  quejlion  anjhnerd  by  Mr.  Cha.  Glover. 

Let  a  —  the  greater  fide,  e  —  leffer.  There’s  given  the 
difference  of  the  fides  d,  and  the  fum  of  their  fquares  z  ; 
which  by  involution,  fubtr addon,  and  evolution,  this  equa¬ 
tion  is  found, 

a  =  a-~-~  —  - ML  .  f0  a  —  38,  e  —  26  the  folution. 

2 

'}•  II.  Quejlion  85  anpwePd. 

The  cloud’s  height  is  1747  yards  by  the  prop.  By  fome 
tables  and  rules  it  is  1744*8 ;  but  taking  no  notice  of  the  ©’s 
alt.  at  the  different  places,  ’tis  1746*3. 

III.  Quejlion 


*  I.  QjJ  E  S  T  I  O  N  84. 

Put  z  rr:  the  half  fum  of  the  two  numbers,  d  ~  6  the  half  dif¬ 
ference,  and  s  “  zo  the  fum  of  their  fquares.  Then  z  -j-  d 
and  z  —  d  —  the  two  numbers;  the  fum  of  whofe  fquares  is 

2  zz  +  z  d d  —  s.  Hence  z  ~  \/%s  —  ^  =  V10^0  —  — 

3z  ;  and  therefore  38  and  z 6  the  two  numbers. 

f  II.  Qu  estion  85. 

Let  S  be  the  fun,  C  the 
cloud,  and  0  the  obferver,  all 
in  the  fame  vertical  plane ; 
upon  the  horizon  OP  let  fall 
the  perpendicular  CP  the 
height  of  the  cloud  ;  draw 
SC,  and  produce  it  to  cut  the 
horizon  in  A  the  fhadow  of 
the  cloud.  Then  0  A  will  be 
given  —  z  304yards,  the  angle 
AO  C  —  zo° ;  and  if  the  ele¬ 
vation  CAP  of  the  fun  at  A 

be 
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#  III.  Sfiieftion  86  anfuoer'd  by  Mr.  John  Jope,  jun.  of  Loo, 

in  Cornwall. 


x  4  +  2  a  x 3  •+■  a z  +  2  bz  xz  -H  2  a b 1 


a *  b 4  A2 


2  —  b4.  Where  x  is  found  =  15* *103  :  whence  the  courfe 
is  S.  15°  21'  W.  and  the  diftance  =  57*035  leagues.  The 
other  courfe  is  S.  530  21'  W.  and  the  distance  92*139  leagues. 

A  full  and  compleat  algebraic  foliation,  by  Mr.  Andrew , 
room  will  not  admit. 

IV.  Ajieji ion 


be  fuppofed  =  the  elevation  SOP  at  0,  then  the  angle  CAP  rr 
35°,  the  Z  0  A  C  rr  145°,  and  A.0CA  ~  150. - Hence,  As 


S.  Z  ACO  :  OA  ::  s.  Z  AOC  :  xZC 


s.  20' 


X  xfO;  and,  in 


\  s.  1  50 

the  triangle  A  P  Cy  as  1  (rad.)  :  s.  Z  CAP  ::  AC  t  ~ 

S.  20°  X  S.  2  5° 

A - X  V  0  ra:  1 746^34  yards,  or  near  a  mile  for  the 

s.  15 

height  of  the  cloud. 

But  as  X304  are  rather  above  1  minute  of  a  degree  of  a  great 
circle,  the  Z  CAP  will  be  about  350  i',  and  then  CP  — 

Zdd — _  — — L-  X  dO  =  1 745*1  7  yards  the  diftance,  a  little 

s.  15°  1 ' 

lefs  than  before. 

*  III.  Qjj  e  s  t  1  o  N  86. 

The  meaning  of  this  queflion  is,  that  three  flrips  fail  from  a 
port  to  three  other  ports  in  the  fame  parallel  of  latitude;  the  one 
of  them  fails  direcft  fouth  a  gives#  diftance,  the  other  two  between 
the  fouth  and  weft,  the  differences  of  their  courfes  being  given, 
and  the  diftance  between  their  two  ports.  Or,  in  other  words. 
Given  the  bafe,  the  perpendicular,  and  the  vertical  angle  of  a  tri¬ 
angle,  to  find  the  reft. 

Let  C,  P,  A,  0  (fee  the  laft  fig.)  be  the  four  ports;  then  CP  m 
55  leagues,  AO  rr  57  leagues,  and  Z  A  CO  =  38^.  Now,  by 
prop.  13  Simpfon’s  Trigon.  As  1  :  cot.  \  Z  A  C  0  :  : 

hence  0  C  -f-  CA  ~ 


z  AO  X  CP  :  OC  4-  CA 


AO- 


AfAOi  +  zAOxCPxco[.\Z.ACO—VsTz  T-S7X  no  x  cot.  19° 
=  i4<5'487  the  fum  of  the  (ides.  And,  by  prop.  14  of  the  fame, 

•  Me 


1  :  tan.  \  Z  A  CO 
hence  0  C  —  C  A  : 
V  si  2 


2  AO  X  CP  :  AO* 


CA\ : 


and 


*fAO- 


z  AO  X  CP  X  tan.  \  Z  A  CO  = 
3  3 *0 1  <5  the  difference  of  the  fides. 


■57  X  nox  tan.  19° 

Then,  the  half  ium  increafed  and  dimmifhed  by  the  half  difference, 

wc 
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#  IV.  Qttejlion  87  anjhuerd. 


hours 

©’s 

alt. 

azim. 

leng.  fhade 

The  50th  March. 

VIII 

17°. 

56' 

65° 

3^ 

318-2  % 

Latitude  52. 

IX 

25 

48 

51 

45 

212* *9 

X 

32 

13 

36 

14 

163*4  > 

XI 

36 

29 

18 

47 

J39’23  1 

XII 

38 

0 

0 

0 

131*83  | 

I 

36 

29 

18 

47 

X39’23  J 

The  figure  will  be  triangular,  the  fhadow  at  8  and  1,  being 
two  of  its  hides,  and  right  lines;  the  third  (the  path  or  the 
nodus  or  top  of  the  tree)  a  curve  line,  of  the  conic  lections, 
about  334  foot.  The  content  22200  fquare  feet  =  2ro.  iper. 
and  148  fquare  feet.  Thofe  who  have  taken  the  horizontal 
difiances  with  refpect  to  the  pole,  indead  of  the  azimuths, 
have  given  falfe  folutions. 

This 


we  have  89*7515  and  56*735$  for  the  two  difiances  CO  and  CA .. 
Again,  as  146*487  (fum  of  fide s)  :  33*016  (diff.  Tides)  ::  cot.  1 9Q 
{IsLOC  A)  *.  tan.  3  3°  1  x'  “  half  the  difference  between  the 
angles  A  and  O’  and  from  the  half  fum  and  difference  thofe  angles 
are  found  1040  ix'  and  370  48'  the  complements  of  14°  u'  and 
1 2/  the  two  courfes  required. 

It  is  evident  that  this  problem  will  be  confiructed,  by  defcribin<* 
on  the  given  bafe  AO  a  fegment  of  a  circle  to  contain  the  given 
vertical  angle  ;  and  then  a  line  drawn  parallel  to  the  bafe  at  the 
diftance  of  the  perpendicular  from  it,  will  cut  the  circle  in  the  ver¬ 
tex  of  the  triangle. 


*  IV.  QjJ  E  S  T  I  O  N  87. 

The  piece  of  land  in  this  queftion  is  a  triangle  on  the  horizontal 
plane,  of  which  two  fides  are  the  fhadows  of  the  tree  at  8  and  1 
o’clock,  and  the  third  fide  the  line  defcribed  by  the  fhadow  of  the 
top  of  the  tree  between  the  fame  two  hours  ;  and  this  third  line 
will  be  right  as  well  as  the  two  former,  and  not  a  conic  fection, 
becaufe  the  fun  is  in  the  equinoctial,  it  being  the  10th  of  March 
old  ftile.  The  laid  third  line  will  alfo  be  directly  eafi-and-wefi,  or 
perpendicular  to  the  meridian  or  fhadow  of  the  tree  at  ix  o’clock. 


Now 


Qj;  estions  Answered. 


No.  19. 


3*3 


This  quejlion  may  he  wrought  thus 


As  rad.  —  — -  90°  o 
To  cofine  lat.  52,  © 

So  is  cofine  of?  , 
the  hour  5  60  0 

To  fine  of  the  )  , 

altitude  3  ^  ^ 


As  cotang.  lat.  52°  o"  9*89280 
To  radius  —  —  —  10*00000 
So  tang,  altit.  17  56  9*51005 

To  fine  azimuth  65  33  9*61724 


As  fine  17°  56'  :  log.  103  : :  fine  720  4'  :  log.  318,  and  fo 

for  the  reft.  And  you’ll  have  feveral  triangles  with  2  fides 

and  an  angle  between  them  given,  to  find  their  contents ; 

which  in  one  film  gives  the  area  of  the  whole  more  exafh 

than  by  taking  it  as  one  fingic  triangle,  by  reafon  of  the 

curve  line  in  each  of  them. 

* 


V.  The 


Now,  if  P  reprefent  the  pole,  Z  the 
zenith,  and  ©  the  fun  at  any  hour  ; 
Then  are  given  P  Z  the  co-latitude, 
P  ©  a  quadrant,  and  /_  P  —  the 
hour  from  u  ;  to  find  the  /_  P  Z  ©, 
the  fun’s  azimuth  or  bearing  at  that 
hour.  And,  taking  the  extreme  hours 
8  and  1  in  the  queftion,  their  azimuths 
will  come  out  65°  32',  and  i8Q  47'  ; 
which  are  the  two  angles  A  BP,  CBP , 
contained  by  the  meridian  fliadow  B  P, 
and  the  two  extreme  fhadows  BA,  B  C, 
the  place  of  the  tree  being  at  B.  Now, 
the  fum  of  thefe  two  angles  is  84°  19' 
—  the  /_  ABC,  and  their  complements 
are  24°  28'  and  710  1  3'  —  the  angles  A 
and  C.  So,  that  all  the  angles  are  then 
known. 


Again,  the  meridian  altitude  of  the  fun  being  38°  rz:  the  com¬ 
plement  of  the  latitude  51°,  we  (hall  have  as  1  :  tang.  520  :  :  1 03 
feet  (the  height  of  the  tree)  :  1  31  "834  —  B  P  the  length  of  the  me¬ 
ridian  fliadow.  From  hence,  and  the  given  angles,  AP  and  PC 
are  eafily  found  ~  289-73  and  44*837,  and  then  the  area  22: 
22-05  3 *<55  fcpiare  feet  —  2*0218  roods. 
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#  Y.  The  88 th  QueJUon  anfwer  d  hy  Mr.  L.  Evan. 


If  3*633959  be  the  area  of  a  heptagon,  whofe  fde  is  1; 
then  put  x  =  the  acres,  11  x  =  {hillings,,  the  price  of  1  acre. 
1  :  11  x  :  :  x  :  11  x  x  rr  the  price  in  {hillings  of  all  the  acres 
bought  =  inches  round  the  polygon;  6272640  inches  =  1  acre. 


3*633959  :  1  : :  6272640 x  : 
7  times  the  fquare  root  of  that 


6272640  X  r  1  r  1 

:  • — - =  iquare  each  iide. 

3*633959 

„  ,  •  /6272740V 

=:  1 1  x  x.  That  is  sj - 7 — — - 

3  633 


_  IIX'.V  627264OX  121X4  3073  79360 X 

=  — —  >  or  — - -  =  - - ,  or  - —  121  x4 ; 

7  3  6339  49  3  633959 

hence  307359360 x  439*709039  x4,  and  6 99006*235  =  xxx. 
Then  88' 74999  =  88  ac.  2  ro.  39  per.  =r  x  the  number  of  acres 
bought.  976*24989  {hill.  =  48  A  16/.  =  the  price  of  1  acre. 


VI.  The  89th,  or  Adrafied s  queftion,.  by  the  omiffion 
of  a  line  or  two  to  limit  it,  admits  of  many  anfwers. 

For  when  the  number  of  quantities  fought  exceeds  the  num ~ 
her  of  given  equations ,  the  quejtion  is  capable  of  innu * 
merable  anfwers. \ 

24 


*  V.  QjJ  E  S  T  I  O  N  88. 


Since  the  price  of  one  acre  in  {hillings  is  equal  to  1 1  times  the 
Humber  of  acres,  it  is  plain  that  the  price  of  all  the  acres  will  be 
11  times  the  fquare  of  the  number  of  acres  ;  but  the  price  of  the 
whole  is  equal  to  the  circumference  in  inches,  therefore  the  circum¬ 
ference  in  inches  is  equal  to- 1  r  times  the  fquare  of  the  acres. 

Now  if  x  denote  the  fide  of  the  heptagon  in  inches,  a  —  3,<533  9ix- 
the  area  of  a  heptagon  whofe  fide  is  1,  and  b  ~  6x7164.0  the  inches 

-*•  0.  X  ' 

in  an  acre.  Then  7  x  will  be  the  perimeter,  and  —j—  the  acres; 

3 

1 1  ci  ^  v  ^  /  7  $  b 

wherefore  jx  rr — 7 — ■ — ;  hence  X  nA — r— -  “  12377'!  zr 

bx  ^  lias 


the  fide. 


Then 


a  xz 

~b~ 


zz  88*7487  the  number  of  acres. 


I 


f  VI.  Q__U  E  S  T  I  o  N  89. 

In  the  above  original  anfwer,  it  is  juftly  remarked  that  the  data 
are  infuffieient ;  for,  to  have  limited  the  anfwers,  there  ought  to 
have  been  three  more  conditions;  fo  if  three  of  the  numbers  of 
perfons  had  been  given,  the  queflion  would  have  been  confined  to 
one  anfwer,  and  the  method  of  folution  too  eafy  to  need  any  point- 
ing  out  here. 


No.  19. 


Qjj  estions  Answered, 

2  captains  4/.  each  —  8 /.")  , 

.  4  mates  2  ~  8  C 

24  .  __  _  f  24 


2*5 


14  failors  1  os.  —  7 

■  4  boys  5  —  1 

Mr.  Evan  has  collected  100  true  anfwers,  which  for  bre¬ 
vity  I  omit. 


#  VII.  The  goth  Quejlion  arifwer'd  by  Mr.  Cha.  Glover* 


Let  a  ~  eldeft  Ton’s  portion,  e  rr  youngeft,  a  a  ~aa.se,  and 
s  —  a  ~  e  per  quefh  this  equation  is  produced, 

a~Vss  t  | ss  —  \s.  a  —  30901*69943746  or  30901/.  14/. 
e  "  19098*30056251  or  19098/.  6  s. 


f  VIII.  The  gift  $hieflion  answer'd  by  Mr.  J.  Andrew. 

The  tranfverfe  diameter  16*184053  perches  —  89*01  yards. 
The  conjugate  diameter  12*587597  perches  or:  69*23  yards. 
Diftance  between  the  focus  points  55*9463;  thence  to  the 
extreme  parts  44*505,  doubled  89*01  added  to  the  diihmce 
between  the  foci  is  the  length  of  the  tether  145  yards* 

The 


*  VII.  Qjj  e  s  t  1  o  n  90. 


In  this  queftion  are  to  be  found  two  numbers,  of  which  the  fum 
is  given,  and  the  fquare  of  the  greater  equal  to  the  lefs  multiplied 
by  the  given  fum.  Or,  it  is  required  to  divide  a  given  number 
into  two  fuch  parts,  that  thofe  parts  and  the  whole  may  he  three 
numbers  in  geometrical  progreffion.  Or,  in  other  words  again,  to 
divide  a  given  number  according  to  extreme  and  mean  proportion; 
which  it  is  well  known  will  not  admit  of  an  anfwer  in  integer  num¬ 
bers. 

Put  s  —  50000  the  fum,  and  x  the  greater  part.  Then  s  —  x  zz 

the  lefs,  and  x  x  —  r  r  —  u;  hence  x.  ~  5 -  x  s  —  30901 

2 

•6994375,  and  confequently  the  other  part  “  1 9098*300562  j,  as 
i  above  determined. 


f  VIII.  Qjr  estion  91. 

Put  9*  and  -j  x  for  the  two  axes  in  yards.  Theia  6  3XX  X 
*■785398  8c c.  4840  the  fquare  yards  in  an  acre.  Hence  x  az 

/  4840 

V  : - ~ —  :=  9*890255  ;  confequently  gx  and  jx  become 

63  x  *7854 

89-0123  and  69-2718  for  the  two  axes.  Then  89*0123  -f* 

4/%9'Qi 232  —  69-2318*  zz  144*96  zz  length  of  the  tether. 


r 
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The  way  for  the  horfe  to  graze  juft  an  elliptical  acre,  is 
thus :  Set  up  two  ftak.es  or  pins  in  the  longeft  diameter  of 
the  oval,  16  yards  6  inches  and  a  quarter  from  the  outlide. 
Put  a  ftring  of  145  yards  long  round  both  flakes,  and  tie 
the  two  ends  together;  at  which  knot  let  the  horfe’s  mouth 
be  fix’d  :  then  in  going  about  he  will  exactly  fweep  the  oval, 
containing  4840  fquare  yards,  or  one  acre. 

*  The  Prize  ^uejlion  affpwePd. 

In  anfwering  this  qucftion  in  hydroftatips,  the  philofophy 
of  the  gravity  and  prelfure  of  iluids  is  to  be  confider’d  : 
That  at  the  firft  moment  the  cock  or  adjutage  is  open’d,  the 
liquid  flows  out  with  the  fame  velocity  as  a  heavy  body 
moves  when  fell  from  that  height  the  liquor  came,  or  the 
place  of  the  refervoir.  The  water  that  enters  the  top  or 
mouth  of  the  pipe,  moves  as  faft  as  that  flowing  out,  at  what 

depth 


*  Prize  Question. 


Put  a  ~~  the  altitude  of  the  furface  of  the  water  above  the  deli¬ 


vering  pipe,  n  ~  the  area  of  the  orifice  or  pipe,  and  m  ”31-5-  feet 
“386  inches.  Then  proceeding  as  in  page  4  of  our  new  Math. 
Mifcel.  */zma  will  be  the  velocity  of  the  ifluing  water,  upon  the 
fuppofition  of  the  queftion,  that  it  is  equal  to  that  of  a  heavy  body 
after  falling  through  the  fpace  a  ;  but  if,  according  to  Sir  J.  Newton 
and  fbrae  others,  the  velocity  be  that  which  is  acquired  by  falling 
through  only  \  a,  it  will  be  \/ m  a ;  which  is  to  the  former  as  1  to 
V  *■>  and  therefore  the  time  for  the  one  fuppofition  may  be  found 
from  that  of  the  other,  by  this  proportion  of  1  to  \^z. 


Now  in  the  former  cafe  with  the  velocity  \fzma  per  fecond,  we 
fhall  have  n  y'  z  in  a  for  the  quantity  run  out  per  feeond ;  and  there¬ 


fore  n  \/z  m \a  :  : :  1  fecond 


~  the  feconds  in  -which 


n  /y/  z  m  a 

the  quantity  will  be  voided.. 

Then,  for  the  king,  <2^—  izj  hogfheads  r=  izy  x  63  X  Z31  or 
17671  s  cubic  inches,  n  ~  1  *7 5 ^  x  -7854,  and  a  ~  io§  feet  ~  iz6 

<p 

inches;  with  which  numbers  ■ — —  becomes  Z3$'S$S  feconds, 

n  y  z  m  a 


or  3  min.  s$%  fee- 

And,  for  the  people,  10  hogfheads  —  291060  inches,  n  m 

z2  X  *7854  ~  3U416,  and  a  ~  zz  feet  ”  264  inches;  which 
numbers  give  zos‘zz  feconds  ~  3  min.  2S4  feconds ;  both  nearly 
as  in  the  original  anfwer. 

But  if  the  other  fuppofition  be  ufed,  of  \fma  velocity  per  fecond; 
then  each  of  the  above  times  mu  ft  be  multiplied  by 


\ 

V 

> 


i 


-M 

t 


ifl 

u] 
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depth  foever,  in  an  equal  cylinder.  Whereas  a  heavy  body 
moves  flow  at  firft  letting  out,  and  continually  receives  a  new 
impulfe  of  gravity,  which  when  it  has  fallen  the  length  of 
the  water-pipe,  is  equal  in  velocity  to  that  column  of  water. 
Then  as  a  body  accelerates  with  the  odd  numbers  1,  3,  5,  &c. 
the  water  going  out  as  fall;  the  firflfpace,  as  a  weight  falls  in 
the  fecond;  confequently  mufl  be  as  Gravefand,  in  his  Ma¬ 
thematical  Philofophy,  page  188,  N°  378,  fays, 

44  In  the  time  in  which  a  body  falling  freely,  goes  through 
“  the  height  of  the  liquid  above  the  hole,  a  column  of  the 
“  liquid  flows  out  equal  in  length  to  twice  that  height.” 

On  this  principle  was  the  _  queflion  cofnpofed,  having 
Gravefand  then  before  me  ;  which  is  plain  from  the  queflion 
itfelf,  the  word  [acquired]  meaning  no  other,  than  that 
the  water  moved  as  fail  as  the  body,  when  it  had  fallen  the 
height  of  that  liquid  :  But  the  delign  of  putting  it  in  thofe 
words  was  to  prevent  fueh  who  had  not  (kill  enough  in  phi¬ 
lofophy,  (lamping  a  folution  to  it. 

The  king  ufed  765  gall.  =  127  hogfheads  per  day.  The 
bore  1*75  inch  fquared  x  by  252  double  height  ~  294*1  z 
gives  2*6579  w.  g.)  765  (287*9  times  (the  height)  for  the 
quantity.  □  6o,/f  —  3600)  192  (*05333  inch,  the  fpace  ac¬ 
celerated  in  1  third.  Then  io^  feet  =  126  inches  —  *05333 
gives  48*621  thirds  multiplied  by  287*9  is  13994*819  thirds  = 
3'  53"  14"'  •  The  anfnver. 

The  people  ufe  1260  gallons  per  day. 

Height  dupla  528  x  4  dia.  fq. 294*12  —  7*18  w.  g. 

/  '^'2/ 

1260  7*18  2=  175*49  fuch  columns  u  ~  1*^7  x 

v  16 

175*49  =  205*3233  =  T  25"  32"'.  The  anfwer . 

Of  the  Eclipfes  in  i 722, 

•  -  — nf» 

In  the  annual  revolution  of  that  glorious  body  the  fun, 
three  times  will  the  dark  body  of  the  moon  interpofe  and 
eclipfe  its  light  from  us ;  and  twice  will  the  earth  interpofe 
between  the  fun  and  moon,  and  deprive  her  of  a  borrow'd 
light. 

1.  Sun  eclipfed,  Saturday  the  6th  of  January,  6  min.  after 
11  o’clock  in  the  morning,  but  not  viflble  to  us  in  England  : 
the  moon’s  latitude  cauflng  the  (hadow  to  fall  in  the  more 
fouthern  countries. 

Diary  Math . 
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2.  Sup 
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2.  Sun  eclipfed,  Saturday  the  2d  of  June,  40  min.  after 
7  in  the  evening,  but  invifible. 


3.  Moon  eclipfed,  total  and  vifible,  on  Monday  the  18th 
of  June,  at  2  in  the  morning.* 


Adraflea’s  calcul.  Coventry 
Coventry  by  Chattock 
Aftronomia  Britan.  London 
London  by  Silvia 
Lond.  El  am  ft. Table  Gibbon 
London  by  Leadbetter 


Beginn. 

Middle 

End 

h.  m.  s. 

h.m.  s. 

h.  m.  s. 

0  3  41 

1  40  20 

3  17  oj 

0  3  43 

1  40  27 

3  17  11 

0  13  51 

1  54  31 

3  35  1 1 

0  13  32 

3  27  20 

0  13  16 

1  5i  33 

3  29  50 

0  19  50 

1  56  37 

3  33  24 

Digits 
h.  m.  s. 
13  39  40 

13  43  5 

14  13  49 
13  15  o 
13  56  a 
13  32  O 


4.  Sun 


App.  Time, 
is.  m. 
33  1% 

23 
IS 
IS 


*  This  eclipfe  of  the  18th  of  June  was  obferved 
1 »  At  Greenwich  by  Dr.  Halley  thus. 


}  Be  tween  thefe  two  times  the  eclipfe  became  total. 

*  / 


ad  1 

21  S 


Between  thefe  times  the  end. 


7,.  At  Port  Royal  in  Jamaica  by  Gapt.  Candler. 


L. 

m. 

s. 

6 

59 

10. 

The  eclipfe  began. 

M 

7 

50 

Immerfion. 

9 

1 1 

0 

Emerfion. 

1 0 

39 

40 

The  end. 

8 

39 

2$ 

Whence  the  middle. 

So  that  the  ditf.  of  long,  between  Port  Royal  and  Greenwich 
will  be  5  h.  dm.  50  s.  or  sh.  6-§m.  from  London;  that  is,  76^  37^'. 

3.  At  Berlin  by  Mr.  Chrijlifried  Kirch. 

h.  m.  s. 

12  59  55  Beginning. 

34  8  8  Immerfion. 

Berlin  is  54  m.  of  time,  or  13®  30'  of  long,  eaft  of  London. 


4.  Sun  eclipfed,  viflble,  Tuefday  the  27th  of  November, 
50  minutes  pail:  2  in  the  afternoon.* 


By  Aftronomia  Carolina 
at  Coventry 
Scientia  Stell.  Coventry 
Leadbetter,  London 


Begins 

Middle 

End 

Digits 

h.  m.  s. 

h.  m.  s. 

h.  m.  s. 

d.  m.  s. 

I  43  3i 

11  47  53 

Ill  48  20 

5  IJ  31 

I  31  42 

2  41  23 

3  47  10 

6  3  5d 

I  jo  52 

2  58  1 7 

4  1  20 

5  47  0 

j.  Moon  eclipfed,  viiible,  Tuefday  the  nth  of  December, 
Si  minutes  pail  3  in  the  afternoon. 

h.'m. 

The  beginning  at  II  7 
Created  obfcuration  111  21 
The  end  —  —  IIII  34 

Whole  duration  —  2-27 
Digits  eclipfed  —52 9 


*  This  eclipfe  of  the  2,7th  of  November  was  obferved  thus, 
i.  At  Greenwich  by  Dr.  Hailey. 

Tempora. 
h,  m.  s. 

1  29  1 6  Ecliplin  jam  inceptam  vidi. 

3  43  *5  Finis  eclipfeos  dubius,  ob  limbum  foils  afperum  & 

undulantem  nec  fat  bene  defmitum. 

3  43  4 5  Certe  defierat  ecliplis. 

x.  At  London  by  Mr.  G.  Graham „ 

App.  Time, 
h.  m.  s. 

1  28  38  Beginning. 

3  43  22  End 

2  14  44  Duration. 

571 6  dig.  Quantity  eclipfed, 

3.  At  Wakefield  in  Torhfinre  by  Mr.  Hawkins, 

h.  m.  s. 

1  21  o  Beginning. 

3  30  3  End 

The  fun’s  diameter  obftured  fomewhat  more  than  s  digits,. 

4-  At  Cambridge  in  New  England  by  Mr.  T.  Robie „ 
h.  m.  s, 

9  25  4 5  The  end  of  the  eclipfe. 

Mr.  Owen  Harris,  an  ingenious  School mafer  in  Bofion,  fax's  he 
oblerved  the  end  at  about  9I1.  26  m. 

U  2 
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New  Paradoxes . 

Par.  i.  There  are  divers  remarkable  places  upon  the  ter¬ 
raqueous  globe,  whofe  fenfible  horizon  is  commonly  fair 
andferene;  and  yet  his  impoffible  to  diftii? guifh  properly,  in 
it  any  one  of  the  intermediate  points  of  the  compals ;  nay, 
not  fo  much  as  two  of  the  four  cardinals  themfelves. 

Par.  2.  There  are  three  diffinft  places  of  the  earth,  all 
differing  both  in  longitude  and  latitude,  and  diftant  from 
one  another  two  thoufand  miles .  compleatly ;  and  yet  do  all 
bear  upon  one  and  the  fame  point  of  the  compafs. 

Par.  3.  There  are  three  diffindt  places  on  the  continent  of 
Europe,  lying  under  the  fame  meridian;  and  at  fuch  a  dis¬ 
tance,  that  the  latitude  of  the  third  furpaffeth  that  of  the 
lecond,  by  fo  many  degrees  and  minutes  exactly,  as  the  fe- 
cond  furpaffeth  the  fir  ft ;  and  yet  the  true  diftance  of  the  firlh 
and  third  from  the  fecond  (or  intermediate  place)  is  not  the 
fame  by  a  great  many  miles. 

New  phi  eft  ions. 

I.  Quejlion  92,  by  Mr.  J.  Andrew. 

How  much  to  mathematic  art  is  due, 

Hone  truly  know  but  thofe  that  it  purfue: 

The  lofty  paths  trac’d  by  great  Newton’s  hand, 

Or  thofe  whofe  works  like  his  will  ever  Hand, 

Long  as  ^Egyptian  piles,  but  yet  more  bright, 

And  to  fucceeding  ages  give  a  pleafing  light. 

Gen’rous  Halley,  ne’er  equall’d  yet  we  knew; 

Great  Britain’s  fons  will  long  his  numbers  view; 

Their  wond’rous  works  with  admiration  tell, 

What  pains  they  took,  and  how  they  did  excel. 

You  ladies,  who  in  numbers’  fports  are  known. 

Let’s  know  the  greateft  fruftum  of  a  cone, 

(In  ale  gallons)  in  a  femi-fpheroid, 

Tranfverfe  thirty,  and  twenty  inches  wide. 

II.  Qiicjlion  93,  by  Mr.  C.  Mafon. 

Seen,  June  the  ninth,  a  lofty  tower  to  be. 

In  height  two  hundred  fifty  foot  and  three. 

Upon  its  top  a  veering  fane,  but  I 

At  that  fame  time  could  not  its  height  defery : 

The 


No.  19.  New  Questions, 

The  fun  then  fhone,  I  did  the  fhadow  take 
The  tower  and  fane  did  both  together  make  ; 

Whole  length  I  found  the  height  o’th’  tower  to  be  ; 
Its  bearing  north  north-weft  appear’d  to  me. 

In  latitude,  degrees  juft  fifty-four; 

The  height  defcribe;  the  fane’s  above  the  tower. 

III.  if hiejiion  94,  by  Mr.  Richard  Whitehead, 


I  by  an  ancient  writing  underhand, 

My  grandfather  inclos’d  a  piece  of  land 
With  three  brick  walls,  and  then  a  garden  made; 
Green  were  the  walks,  and  cooling  was  the  lhade  ; 
A  circling  hedge  of  yew  in  which  he  plac’d. 

And  artful  knots  of  flowers  the  circle  grac’d. 

Each  wall  was  touch’d.,  by  whofe  periphery 
In  the  fouth  wall  you  might  a  door-place  fee* 

Juft  at  its  point  of  contact:  Thus  ’was  cut 
Into  two  fegments,  as  in  margin  put.  39I, 

From  corner  oppofite  to  that  fame  wall, 

A  perpendicular’s  fuppos’d  to  fall ; 

Its  fegment’s  product  then  in  yards  will  be, 

I  pray,  ye  ladies  fair,  declare  to  me 

The  garden’s  true  content,  length  of  each  wall, 

Circle’s  diameter,  as  they  do  fall  ? 
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IV.  dduejlion  9 5,  by  Mr.  Alex.  Naughley.. 

As  I  happen’d  once  with  a  gauger  to  drink, 
Who,  proud  of  his  art,  would  venture  his  chink,. 
That  by  right  data  he’d  find  to  a  gill. 

Any  tun’s  content  in  malt,  wine,  or  ale. 

Good  luck  it  was  then,  a  miltfter  was  there. 

Put  on  by  the  hoft,  laid  a  wager  of  beer. 

The  dimenhons  given  here  yon  may  fee, 

Of  his  own  by-tub,  he  could  not  tell  me. 

What  bufhels  it  held,  to  a  nicety. 

The  lefter  diam.  was  inches  thirty-two, 

'Segments,  by  cutting  the  diagonals,  two, 

W  ere  twenty  and  thirty,  appeared  to  view. 

Then  the  gauger,  incenfed,  wrought  with  his  pen, 
Cane,  tape,  rule,  and  tables  ;  but  all  was  in  vain : 
So,  ladies,  your  aid  he  begs  for  this  bout. 

That  the  tale  of  a  tub  turn  him  not  out. 


r7'2» 
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V.  Quefiion  95,  7WV\  Jofeph  Smith. 

Near  to  the  borders  of  the  German  main. 

There  lies  a  piece  of  land,  an  even  plane. 

In  form  triangular,  but  not  right : 

The  fences  of  the  land  lie  very  {freight; 

The  fura  of  the  fides  make  twice  forty-eight. 

The  third  part  of  the  longed:  fence,  I  know, 

Is  juft  the  diff’rence  of  the  other  twrn  ; 

And  two  chains  leffer  than  the  fhorteft  fence, 

Makes  true  the  bafe’s  fegment’s  difference. 

Three  men  they  bought  this  land  the  other  day, 

And  I  muft  part  it  for  them,  as  they  fay, 

By  art,  and  in  a  new  unheard-of  way. 

In  this  fame  ground,  a  certain  point  there  lies, 

That  if  the  held  was  hung,  would  poize 
It  equally  above  our  earthly  ball, 

That  neither  fide  would  rife,  nor  neither  fall : 

To  this  fame  point,  their  fences  I  muft  bring 
From  the  three  angles,  by  a  chain  or  firing; 

The  length  o’th’  fences  of  each  fev’ralpart, 

I  do  require,  of  all  you  fons  of  art. 

VI.  Quejlion  97,  by  Mr,  R.  Tapper. 

An  only  fon  I  am ;  my  age  I  fain  would  know ; 

But  the  regifters  my  age  they  cannot  fhow : 

Yet  all  this  I  do  remember  very  well, 

Which  makes  me  think  my  age  you’ll  quickly  tell. 

If  to  double  my  age,  you  place  the  fquare  root, 

Of  my  age  doubled,  with  five  years  more  to  boot; 
Square  the  laft  fum,  and  add  it  to  the  other, 

The  aggregate  of  all  thofe  fums  make  together 
Twenty-two  hundred  and  fixty,  lefs  by  four  : 

My  age  to  me,  quickly  pray  declare.  f  16  Jan . 

And  canon  true,  to-  find  it  out  this  year.  (  1725. 

VII.  JUieftion  98,  by  Mr,  T.  Rafberry. 

Three  lifters  jointly  do  agree 
To  venture  portions  in  fouth  fea; 

But  fickle  fortune  prov'd  fo  crofs, 

That  each  of  them  fuftain'd  a  lofs  : 

The  diff’rence  of  their  Ioffes  be, 

A,  two  thoufand  more  than  B, 

And  nine  thoufand  more  than  C. 

But  one  thing  more  I  will  declare, 

Of  the  eldeft  fifter’s  lofs,  the  fquare 
Is  equal  t’th’  fquares  o’th’  Other  two. 

Each  lady’s  lofs  pray  tell  me  true. 


The 
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No.  19.  New  Qjj  e  s  t  i  o  n  s. 

The  Prize  phiefiion,  hy  Adraftea ;  the  anfwerer  may  hy  lot 

win  10  of  thefe  diaries. 

Afpire  my  genius  !  help  my  rhiming  mufe. 

In  themes  I  in  my  native  country  chufe : 

Whilft  others  plow  the  waves  and  tread  the  ftrands 
Of  diftant  oceans,  and  of  foreign  lands; 

To  fill  the  mouth  of  fame  with  fomewhat  new, 

(No  matter  ’tis  how  much  of  it  be  true). 

From  alps  or  mountains,  dories  ftrange  they  bring, 

Of  defert  caves,  or  horrid  monfters  ling. 

Tell  how  Vefuvius’  fulph’rous  darts  do  fly, 

Or  ^Etna’s  fmoke  obfcure  the  azure  fky ; 

Or  magnify  the  hazards  they  have  run, 

Scylla’s  and  Charybdis’s  pointed  rocks  to  fhun. 

Such  tales  we  take  in  truft  from  thofe  who  rove, 

Tho’  none  give  rules  by  which  the  truth  to  prove. 

But  this  by  numbers  may  explained  be, 

By  thofe  who  never  did  the  cavern  fee : 

In  Derbyfhire,  a  wonder  of  the  Peake  '  . 

Is  Eldon-hole,  as  poets  often  fpeak  ; 

Whofe  depth  exadly,  none  cou’d  e’er  defcry, 

Tho’  atheift  Hobbs  his  utmoft  fltill  did  try, 

Who  wrote  De  Mirabilibus  Pecci. 

And  burlefque  Cotton  does  ftrange  tales  rehearfe, 

In  ruftic  words,  and  hudibraftic  verfe, 

How  he  this  monftrous  orifice  did  plumb, 

But  cou’d  not  at  the  bottom  of  it  come, 

With  fixteen  hundred  yards  of  rope  let  loofe; 

And  tells  a  ftory  of  a  woman’s  goofe  : 

Fabulous  the  one,  fo  may  the  other  be, 

Erroneous  too,  without  philofophy ; 

Extenfion  of  the  rope  might  him  deceive, 

And  final]  proportion  which  the  plumb  wou’d  have 
To  fuch  a  length  ;  and  part  in  water  drown’d, 

When  in  this  vaft  abyfs  within  the  ground. 

But  I  the  depth  have  found,  exactly,  true, 

By  gravity;  a  method  fomething  new. 

As  heavy  bodies  do  accelerate, 

In  fpaces  known  firft  to  our  Newton  great. 

Four  pond’rous  ftones  into  the  well  let  fall 
In  meafur’d  time,  agreed  in  numbers  all; 

A  pendulum,  fixty-one  inches  long, 

By  which  the  time  I  meafur’d  (was  not  wrong) 

Vibrated  ft eely,  whilft  that  each  ftone  fell 
Eight  times  ;  by  which  the  depth  I’d  have  you  tell. 

Allowing  rightly  forth’  approach  of  found. 

That  your  own  works  may  not  themfdves  confound. 


A 
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A  farther  Dijfertation  on  the  Engine ,  con¬ 
tinued  from  the  lafl  Diary . 

Thelaft  diary  gave  you  the  calculation  of  an  engine  wrought 
by  the  preflure  of  the  atmofphere;  what  materials  were  ca¬ 
pable  of  raifing  any  quantity  of  water,  not  exceeding  300 
hogHieads  an  hour,  at  any  depth  under  100  yards.  The  ge¬ 
neral  ufe  it  has  defervedly  obtained  in  mines,  makes  it  need- 
lefs  to  fay  any  thing  more  of  its  fervice  :  A  philofophica!  and 
mechanical  defcription  of  the  machine,  is  too  large  for  my 
room  here ;  I  fhall  at  prefent  only  obferve,  that  the  boiling 
water  in.  a  clofe  veil'd,  lias  an  expanfion  and  elaff icity  in 
fleam,  almoft  incredible.  One  cubic  inch  of  water  will  pro¬ 
duce  or  fill  13300  cubic  inches  with  fleam,  each  with  an 
elaflicity  to  raife  a  pound  avoirdupois,  in  the  common  way 
of  working  fuch  engines.  But  each  inch  may  be  made  to 
raife  10  or  20  atmofpheres,  viz.  756  tun:  A  thing  not  hi¬ 
therto  taken  notice  of. 

I  have  been  led,  through  curiolity,  many  years  to  obferve 
moil  engines  of  any  account  for  fervice ;  and  to  perufe  all 
books  of  engines  I  could  in  any  language  ;  but  ’tis  very 
ffrange,  to  find  none  of  them  fhou’d  write  in  fuch  a  practica¬ 
ble  method,  as  might  inform  or  teach  others,  nor  underhand 
mechanics  and  numbers. 

Enough  either  to  guide  them  towards  truth,  or  fkreen 
them  from  grofs  errors,  when  they  give  us  a  neat*  cut  of  an 
engine,  turn’d  by  a  current  of  water,  or  by  wind  or  horfes; 
and  then  tell  us  a  romantic  (lory,  how  the  fame  may  be 
wrought  by  a  man  or  two  men.  One  would  think  they  never 
knew  that  the  fervice  of  one  horfe  equall’d  the  flrength  of 
five  or  fix  men;  or  that  an  overfhoot  wheel  will  exceed  the  - 
ifrength  of  five  or  fix  and  twenty  horfes,  when  fuitably  ap- 
ply’d.  They  generally  perplex  the  motions,  one  number 
giving  power  or  velocity,  and  the  next  dehroying  it ;  making 
the  fri&ion  'great,  and  the  working  parts  ill  and  unfer- 
yiceable. 

Engines  are  only  valuable,  as  they  carry,  a  mathematical 
demonftration  of  their  power  and  certainty.  And  could 
engineers  confider  that  maxim,  What's  gained  in  force ,  is 
loft  in  time  ;  and  nv  hat's  got  in  time ,  is  loft  in  force  ;  and 
Sir  lfaac  Newton’s  three  laws  of  motion  or  nature  ;  men 
would  never  entertain  fuch  ridiculous  whims  as  perpetual 
motions,  or  pretend  to  do  more  than  is  poffible,  unkfs  the 
Creator  alter  the  whole  fabric  of  nature.. 


Paradoxes 


No.  20. 


Qjj  estions  Answered. 
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Paradoxes  ahfwered. 

I  Par.  anfw.  TjNDER  either  of  the  poles. 

2  /k?r.  anfvj.  All  places  differ  in  both  longitude  and  lati¬ 
tude,  at  what  distance  foever,  with  refpecf  to  either  poles 
bear  upon  the  fame  point  of  the  compafs.  Or  they  may  be 
in  the  fame  fpiral  rumb ;  elfe  underfiood  as  in  the  earth,  and 
not  upon  it. 

3  Par.  anfvo.  The  oblate  fpheroidal  figure  of  the  earth  will ' 
caufe  fach  a  difference. 


Quefiions  anfwerd . 

#  I.  Mr.  C.  MafonV  anf-wer  to  the  gzd  qncjlion . 

Accept,  fair  nymphs,  this  free-will  offering. 

Which  I  with  rev’rance  to  your  altar  bring; 

Tho’  my  poor  mite  ye  need  not,  nor  my  praife, 

For  your  own  works  will  lading  trophies  raife ; 

But  gratefully  acknowledge  that  I  owe 
The  art  to  you,  which  thefe  dilutions  (how. 

Let 


*  I.  QjJ  E  S  T  I  O  N  9z. 

To  find  the  greateft  fruftum  A  EG  C  of  a  cone  that  can  be  in- 
feribed  in  a  given  femi-fplieroid  ABC ,  the 
bafe  of  the  cone  being  the  fame  as  that 
of  the  fpheroid,  whether  it  be  oblate  or 
oblong,  that  is  whether  the  revolving 
axe  AC  be  the  lefs  or  the  greater  axe  of 
the  ellipfe. 

Put  r  —  AD  the  femi-rcvolving  axe, 
f  —  D  B  the  femi- fixed  axe,  and  x 
D  F  the  altitude  of  the  fruftum.  Then, 
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Let  the  femi-tranfverfe  15  ~h,  and  femi-conjugate  10  —  c, 

length  of  the  frumftura  =  a,  the  difference  put  22:  /; — a , 

and  the  femi  -head  diameter  =  e.  Then, 

11  11  hhcc  —  ccaa  TTTl  .  , 

hh  :  cc  ::  hh  — a  a  : - r—, -  —  e  e.  Which  re* 

h  b 

duced  gives  a  —  10*606601,  and  e  zz  7*075,  and  ze  —  lefs 
diameter  ==  14*15  inches;  hence  the  content  in  ale  gallons 
8*6915. 

Mr. 


by  the  ellipfe,  //  :  rr  :  :  ff  —  xx  :  EF 1  zz  x  rr% 

hence  the  folidity  of  the  fruflum  will  be 


„  +  r,Vf±=Jl±+rrX;-±=f 


n  3*1416 x 

—  X  — — - j  and  there- 

3 


fore  x  x  1  + 


y/t 


ff- 


ff 


XX 


ff 


zz  a  maximum.  ■ 


Or, 


f  f  —  X  X  — 

put  22  =  : ■  •  ,  then  xx  zz  ff  x  1 


ff 


22,  and  the  maxi¬ 


mum 


\/i — -zz  x  1  +  2  +  zz;  which  put  into  fluxions  and 
reduced,  we  have  the  equation  1  +  z  —  iz1  —  3  z ?  222  o ;  whofe 
root  2  is  rr  *6464881  very  exacfl.  Hence  z  zz  1  —  zz  x  /  222 
*761924/,  and  the  content  of  the  greateft  fruflum  222  *76x924 frr 

3'14l6  ,  ,  -  _  .  r 

- x -649344 /rr. 


X 


X  1+2  +  22 


Now  in  the  cafe  of  the  oblong  fphcroid,  f  zz  15,  r  zz  10,  x 
the  height  zz  -761914.  f  zz  11*44386,  and  the  content  1‘049344/rr 
zz  2474-016  inches  —  8*773  ale  gallons. 

But  if  the  fpheroid  were  oblate,  then  f  zz  10,  r  zz  15,  x  zz 
7-62924,  and  the  content  22:  3711-024  inches  22:  13*1597  gallons. 


Corollary . 

From  this  folution  it  appears,  that  the  value  o£  2,  or  the  height 
of  the  fruflum,  will  be  always  the  fame,  whatever  the  revolving 
axe  AC  may  be;  the  faid  height  being  to  the  femi-fixed-axe,  or 
D  F  to  D  B,  as  *762924  to  1. — — And  the  content  1*649344/^ 
of  the  fruflum  AEGC  is  to  the  femi-fpheroid  ABC  or  2 frr  x 
3*1416  > 

— - - ,  as  2*474016  to  3*1415-9  &c.  or  as  *787504  to  1. — — Alfo, 

the  fruflum  in  the  oblate  is  to  the  fruflum  in  the  oblong  femi- 
fpheroid,  as  the  longer  axe  to  the  fhorter,  which  is  the  fame  pro¬ 
portions  as  the  fpheroids  themfclves  are  in  by  Cor.  8  page  277  of 
Mcnfuration. 


No.  20.  Questions  answered.  227 

Mr.  Ri.  Tapper ,  by  the  doctrine  of  fluxions,  gives  this 
equation,  xs  -b  f  x4  +  fx3  — -fx  =  f.  Here  the  flowing 
quantity  x.=  *64638.  Hence  this  general  theorem, 

As  1  :  the  conjugate  diameter  of  a  fpheroid  : :  '64638  : 
the  lefler  diameter  of  the  largeft  conic  fruftum  that  can  be 
infcribed.  Whence 

The  lefler  diameter  —  —  12*9277?  * 

Height  of  the  conic  fruftum  n'4455  5  * 

The  folid  content  —  — -  8*7734  ale  gallons. 

But  Mr.  Andrew,  the  propofer,  gives  this  general  theorem, 
x6  —  425  x4  +  67500  x2  =2  3  796875  :  and  the  lefler  diameter 
zz  12*9297,  and  the  content  =  15*4587  ale  gallons. 

#  II.  The  t)$d  ddhiejlion  anfweRd  by  Sylvia. 

If  the  bearing  of  the  fhadow  be  N.  N.  W.  the  fun  muft  be 
upon  the  S.S.E.  point,  his  azimuth  then  being  220  30'  from 
the  fouth,  and  his  declination  being  the  9th  June  230  30'.  In 
the  latitude  of  54°  his  altitude  is  58°  2'. 

As  the  tangent  of  45®  o'  —  —  — •  10*0000000 

.To  the  tangent  of  58'  2  —  —  —  10*2047732 

So  is  the  logar.  253  foot  —  —  2*4031204 

To  the  logar.  403*4  —  —  —  2*6078937 

The  height  of  the  tower  and  fane  together,  but  the  fane’s 
above  the  tower  juft  152*4  foot. 

III.  The 


*  II.  QjJ  E  S'T  1  O  N  93. 


In  the  fpherical  triangle  ZP0,  given 
P  Z  the  co-latitude  —  36°,  PQ  the  co- 
declination  “  66°  30',  and  the  angle 
Z  “  the  azimuth  fr  >m  the  north  ~ 
1 57°  3d  ;  to  find  the  fide  Z0  —  31® 
58'  —  the  co-altitude.  Hence  the  altitude 
itfelf  is  58°  z'  —  Z-  BA  C  in  the  fecond 
figure,  in  which  the  fhadow  A  B  —  the 
tower  BD  —  253  ;  then,  by  plane  tri¬ 
gonometry,  as  radius  :  tang.  ABAC 
:  :  AB  :  B  C  —  che  height  of  the  tower 
and  vane  together ;  from  which  taking 
x  away  the  height  of  the  tower  B  D ,  there 
v  remains  DC  —  the  height  of  the  vane, 
u  as  in  the  original  folution. 
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#  III.  The  §yth  ^uejllon  anfnjjer'd  by  Mr .  Ri.  Tapper. 

Let  a  —  the  greater  fegment  taken  from  the  perpendi¬ 
cular;,  e  =  lefler  fegment,  and  /  =  their  fum  =  70,  p  their 
produdt  n8iif-oo  yards.  There  comes  out  this  equation, 
a  —  \s  +  Vjss  —p  =  41*6090925304966547  7  ds> 
e=z%s—  v'iss—  p  =  28*3 90907469503 3 45 3  5  } 

Put  x  for  the  unknown  tangent,  h  —  the  greater  fegment, 
^  =  the  lefler,  from  whence  this  equation  is  brought  out 
da  +  a  a  —  hh  —  s  e 

x  = - -  =  16*4040530149739870499445* 

Hence  the  length  of  the  walls  are. 

Longed:  70, 

Next  -  55‘ 9°453 01497 3 98 70499445 » 

Shorted  46*9045  &c. 

For  the  perpendicular’s  length,  let  a  —  the  fhorted  fide; 

then,  by  Eucl.  I.  47,  Vgg  —  ee  —  37*40536  yards. 

Hence  the  area  —  1309*1876  fquare  yards  ~  1  ro.  3  per.  &c. 
To  find  the  angle  fubtended  by  the  perpendicular,  and 
made  by  the  fliorteft  fide  and  Ihortefl  fegment. 

As  the  lefs  fegment :  radius  ::  perpendicular  :  tang.  52°  48' . 
As  radius  :  tang,  of  |  lad  angle  : :  lefler  fegment  30*5  : 
15*14,  half  of  the  diameter;  fo  the  diameter  is  30*28. 

IV.  The 


*  III.  QjJ  E  S  T  I  O  N  P4. 

In  this  queftion  we  have  given, 
in  the  triangle  A  B  C,  the  bafe  A  C 
—  70,  the  redtangle  of  the  fcg- 
ments  of  the  bafe,  made  by  a 
perpendicular,  AD  X  DC  “ 

1 181II55,  and  the  fegments  of 
the  bafe  made  at  the  point  of  con¬ 
tact  of  the  infcribed  circle,  viz. 

AE  “  39-5,  and  CE  ~  3 of;  to 
determine  the  triangle. 

Algebraical  Solution . 

Put  J  =  35  =  AI  =  IC;  p  rr  “  A  D  X  D  C,  and 

z  —  ID  ~  half  the  difference  between  AD  and  DC.  Then 
AD  ~  s  -f-  z,  and  D  C  ”  s  —  z :  hence  their  product  ss  —  z: 
r~  p,  and  therefore  z  —  s  s  —  p.  Then  A  D  —  A  H  — 
s  y/ r  s  ~ ~  P ,  and  D  C  £  G  az  s  ■—  s s  —  p .  ■  Again, 

'  lince 


No,  20.  Qjj  estions  Answered,  £2f 


IV.  The  9J th  Quejlion  anjhverid  hy  Mrs.  Eliz.  X)od, 

If  gaugers  wou’d  their  bulinefs  mind. 

And  follow  their  excife ; 

They  their  account  therein  would  find. 

Without  this  ftir  and  noife; 

Let  ’em  no  more  their  boafted  art 
Extol,  iince  ’tis  our  aid 
That  does  the  tub’s  content  impart, 

Tho’  they  for  that  are  paid. 

The 


iince  BH  is  ~  B  G,  we  {hall  have  the  difference  of  the  fides 
AB  —  B  C  —  A  H  — *  C  G  “  A  E  —  E  C  zz  9  ;  then,  by  a  known 
rule,  A  E  —  EC  :  AD  —  DC  ::  AC  :  A  B  B  C ;  the  fum  of 
the  fides  being  then  known,  from  it  and  their  difference  the  fides 
themfelves  are  eafily  found.  Alfo  BD  zz  \/ BA *  — AD*,  and 


\  B D  x  AC  ~  the  area. - LafUy,  the  double  area  of  the  tri¬ 

angle  being  divided  by  its  perimeter,  the  quotient  will  be  the 
radius  FE  of  the  infcribed  circle. 


is 


m 


Geometrical  ConJiruElion. 

Let  I  be  the  middle  of  the  given  bafe  A  C ,  and  E  the  point  of 
contact  with  the  circle.  By  Eucl.  II.  14,  make  a  fquare  equal  to 
the  given  redtangle  of  the  fegmeuts  of  the  bafe,  which  call  S*  ; 
then  take  ID  equal  one  leg  of  a  right-angled  triangle  of  which  S  is 
the  other  leg  and  A I  the  hypothenufe  ;  fo  fhall  A  D>  DC  be  the 

fegments  of  the  bafe  made  "by  the  perpendicular.. - For,  by  Eucl, 

II.  5,  A  I1  zz  AD  x  DC  ID*  zz  S*  -Jr  ID*  by  the  con- 
ftriicStion ;  therefore  A  I,  S}  and  ID  form  a  right-angled  triangle 
by  Eucl.  I.  48. 

Again,  take  BG  or  BH  a  fourth  proportional  to  2 ,  IE,  ED , 
and  AC;  which  being  added  to  A  H  zz  A  E,  and  to  CG  zz  CEt 

the  two  fums  will  be  the  two  fides  A  B,  BC,  of  the  triangle. - — 

For,  by  Eucl.  III.  37,  AE  zz  AH,  CE  “  CG,  and  BH  zz  BG  ; 
and  it  remains  only  to  prove  that  BG  or  BH  is  the  4th  propor¬ 
tional  mentioned  above.  Now,  by  Simpfon’s  Geom.  Cor.  %.  9.  II, 
as  AB  —  B  C  :  2,  ID  ::  AC  :  AB  B  C ;  but  AB  —  B  C  {zz 
AH  —  CG  zz  AE  —  EC)  zz  z  IE,  and  A  B  +  B  C  =2 
(AH-\-HBH-BG-JrGC  zz)  AC  ~f-  z  B  G ;  therefore  the  pro- 
portion  becomes  z  IE  :  zID  ::  AC  :  A  C -ff- 2  J3  G  ;  hence,*  by 
divifion,  zIE  :  2 .ED  AC  :  zBG ,  or  zIE  :  ED  :  t  AC  ; 
BG.  Q.E.D. 

The  calculation  from  hence  is  very  eafv  and  evident. 

Diary  Math .  X 
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The  greated  diameter  48.  Defier  32.  Depth  30  inches. 
Content  17*764834  nialt  bufhels/* 

V.  The  ()(lh  ThieJUon  anfvjer a7. 

The  three  hides  of  the  triangle  are  42,  34,  and  20  chains. 
The  internal  fences  24*586,  18*773,  and  12*238.  The  con¬ 
tent  33*6  acres. 

Divide  each  hde  of  the  triangle  into  two  equal  parts,  from 
whence  draw  lines  to  the  angles  oppofite  ;  the  point  in  which 
thefe  interiedh  is  the  center  of  gravity  of  the  triangle;  and 
ynd  where  it  would  be,  if  hung  up,  equally  poifed. 

VI.  The 


*  IV.  QjJ  E  S  T  I  O  N  95'. 

AB  CD  being  the  tub,  we  have  given  DC  m3  2,  A  E  zz  E  B  m 
30,  and  D  E  ~  EC  “  20. 

Upon  the  middle  of  the  bafe 
of  the  ifofceles  triangle  DEC 
let  fall  the  perpendicular  from 
the  angle  E  ;  and  from  the  top 
of  tire  tub  let  fall  the  perpen¬ 
dicular  B  F.  Then,  in  the 
right-angled  triangle  D  E  G , 

EG  =  ^/lTEr^L"  p'G~z  ~ 

\/ %o  *  —  16 2  m  125  and  in 
the  fimilar  triangles  DEG,  D  B  F,  as  DE  —  20  :  EG  —  12  :  : 
DB  —  50  :  B  F  30.  Alfo,  by  fimilar  triangles,  ED  :  DC 
:  :  E. A  :  AB  —  48.  Hence  the  content  —  *7854  x  BF  x 
A  Bz/  -f-  A  B  x  D  C  D  Cz  _____  _  48  1  -f-  48  x  32  -4-32^ 

3  3 

X  *7854  i2 160  x  3*14159  &c.  —  38201*77  cubic  inches  =5 
x  7 '7648  malt  bufhels. 


f  V.  QjJ  ESTIO  N  96. 

Let  AC  be  the  bafe  or  longed  fide  of  the  propofed  triangle 
ABC,  and  B  D  the  perpen¬ 


dicular.- - Put  z  "  B  C  the 

Aborted:  fide,  and  y  zzz.  the 
other  fide  A  B.  Then,  by  the 
queftion,  z  —  2  rr  AD  —  DC, 
and  the  greateft  fide  A  C  (or 
AD-\-DC)~3.y  —  z,  alfo 
the  fum  of  all  the  three  Tides 
is  47. —  22m  9 <5,  or  2 y —  z 
—  48.  But,  by  the  nature  of 
the  triangle,  AC  :  AB^-BQ 


B 
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*  VI.  The  97 tb  Thiefiion  anjhver’d  by  Mr.  C.  Mafon . 

It  is  evident  this  queftion  is  compofed  from  tna.t  in  P>n.,c 
225  of  Ward’s  Mathematician’s  Guide* 

Suppofe  —  zz  to  his  age. 

% 

a  a  4-  a  4-  5  =  47.  Involved  is 

a4  +  za^  -I-  1  zaa  +  ii<z  +  30  =2  2256  —  b.  Then  by 
completing  the  fquare  will  be  produced  this  canon, 

V  V  b  4-  0*25  — •  5*2 5  — -  0*5  =  a,  and  —  zz  18  years  old* 

2 

To 


:  :^AB  —  B  C :  A  D  —  D  C,  or  3  .  y  —  zx  z  —  2  r :;-f:  x  v  —  r ; 
hence  3 .  z  —  2  zz  y  4^  z,  or  2  z  —  y  zz  < 5.  From  this  equation, 
and  the  one  above,  viz.  2 y  —  z  zz  48,  we  eafily  find  z  zz  20, 

and  y  zz  34.  Confequently  the  third  fide  3  .  y  —  z  is  4 2. 


Now  the  point  F  upon  which  the  triangle  will  be  in  equilibrium 
is  the  center  of  gravity  ;  and  lines  drawn  through  the  center  of 
gravity,  from  the  angular  points,  bifedt  the  oppofite  fides ;  that  is, 
BF  produced  bifedts  AC  in  E;  alfo  the  diftance  between  the  an¬ 
gular  point  and  the  center  of  gravity  is  two-thirds  of  t lie  whole 
line,  that  is  BF  zz BE .  But,  by  theor.  TI  book  3  Simp.  Geom. 
it  is  zBE*  +±AC*zz  A  B*  4-  BC*  ;  hence  BF  (zz  f  BE) 


y 


AB*  +  SC1 


\AC i 


12-238373.  In  the  fame 


manner  AF  is  z:  | 


AB*  +AC1  —  £BCZ 
z 


and  CF  zz 


AC*  4-  CB* 
z 


18-7735037  9. 


*  VI.  Question  97. 

The  method  of  completing  the  fquare  in  the  above  original  filia¬ 
tion  is  thus. - Since  ^  +  2  a1  4-  12  a*  -f”  11  a  4-  30  is  Zz 

a  a  4~  a  5  ]  ’  4“  aa  4"  a  4-  S'  zz  b  ;  by  completing  the  fquare, 
we  have  +  j  z  +  0-25  —  0-5  ;  and,  by  completing 

the  fquare  again,  it  is  a  zz  \/  b  4-  ©'zS  —  5-2  5  —  0*5  zz  6, 
And  then  \  aa  —  18. 

X  2 
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To  this  ThiejUon  Cselia  Beighton  thus  answers. 

I’ve  view’d  your  query,  Mr.  Tapper,  well. 

And  found  a  rule  by  which  your  age  to  tell. 

“  Extra#  th’  fquare  root  o  th’  number  giv’n, 

“  Quote  or  remainders  forty-feven  ; 
sc  From  whence  take  five,  and  there  remains 
“  Juft  forty-two,  which  with  fmall  pains 
“  You  may  extra#,  the  root  is  fix, 

And  fix  remains  ;  therefore  I  fix 
“  The  fquare  of  fix  your  double  age  : 

“  From  hence  you  have  a  theorem  true, 

“  Which  now  i  have  explain’d  to  you. 

#  VII.  T he  9 Sth  Thtejhion  anjhver'd  by  Mr .  Lewis  Evan. 

Put  a,  e,  u  =  their  feveral  Ioffes,  b  =:  2000,  and  c  ss 
900Q,  Then 

a  —  £  Hh  c~)  C  27000  A") 

*  =  c  f  4-  V  %bc  ss  j  15000  B  h  loft. 

u~b  J  C  8000  C ) 

Th* 


*  VII.  Qjj  p,  s  ?  I  o  K  p3. 


The  theorems,  in  the  original  folution  above,  for  determining 
the  values  of  the  three  quantities  required,  are  found  thus. 

Denoting  the  two  differences  between  the  greateff  and  each  of 
the  other  two  by  b  and  c,  as  above,  and  the  lead:  quantity  ifelf  by 
x ;  then  x  •+•  c  zz  the  greateff,  and  x  +  c  —  b  ~  the  middle  one : 

hence,  by  the  queffion,  x  -p^)2  “  ^  +  x  4-  c  — b\z  ;  from 
which  equation  we  have  x  b  -f-  yT  b  c . 

Then  #  -f-  c  —  b  z=  c  +  \tzbc , 
and  r  +  c  ~  b  +  c  -{-  bc9 
which  are  the  three  quantities  required. 
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*  The  Prize  phieJUon  anfvjer  cl. 

Augu ft  18,  1718,  Adraftea  let  fall  3  ■  feveral  ftones  into 
Eldon-hole,  which  fell  with  little  or  no  obftruflion,  and  ac¬ 
celerated  in  9,  11,  and  10  feconds  from  their  delivery  to 
to  the  found’s  reaching  the  ear  :  Sir  Ifaac  Newton  fays  heavy 
bodies  fail  16*5  foot  the  firft  fecond,  then  3,  5,  7,  9,  &c. 
times  fo  much  in  the  fucceeding  feconds,  and  that  found 
moves  968  feet  in  a  fecond.  Then  io "  x  10"  ==  100  x  16*5, 
1650  feet  —  by  968  =  1"  42"''  for  the  approach  of  found.  So 
the  ftone  was  falling  but  8^";  8T5  x  8*25  —  68*0625  x  16*5 
=2  1123  feet  =  374*34  yards. 

But 


*  Prize  Question. 

This  problem  is  of  the  nature  of  Sir  I.  Newton’s  70th  prob.  in 
his  Univerfal  Arith.  who  has  there  given  the  true  method  of  folu- 
tion  much  in  this  manner. 

Put  x  for  the  depth  of  the  hole,  a  rr  1 6 feet  the  difhnce  fallen 
by  a  body  in  the  firfl  fecond  of  time,  and  b  rr  1141  feet  r_r  tire 
velocity  of  found  per  fecond  ;  alfo  t  m  the  given  time  of  hearing 
the  found,  found  by  the  experiment. - Then,  by  the  nature  of 


falling  bodies,  s/ a  :  s/  x  :  :  1"  :  \/ —  ~  the  time  of  the 

a 

ftone’s  falling  to  the  bottom;  and,  by  the  uniform  motion  of 

found,  b  :  x  :  :  jP  :  —  —  the  time  in  which  the  found  will  af- 

b 


cend  through  the  fpace  x.  Then  the  fum  of  thefe  two  times  will 

be  equal  to  the  whole  time,  that  is  —  -f-  %/  -  rrr  / . - Now 

b  a 

the  times  in  which  pendulums  make  an  equal  number  of  vibra¬ 
tions,  being  as  the  roots  of  the  lengths,  and  a  pendulum  39-^ 
inches  long  vibrating  8  times  in  8  feconds,  we  fhall  have  39-1  : 

a/<5i  :  :  8"  :  8-\/  —  nr  10"  (extremely  near)  ~  t  the  time  in 

39T 

which  a  pendulum  of  <5i  inches  fvvings  8  times  :  then  the  above 


x 


/  X  X.  /  X 

%/  —  rrr  t  becomes  — - \/ — —  mo.  Hence 

a  iiAi  v  io_J_ 

i  2 


theorem  —  -p 

b  a  1 14 

x  ~  1170*4  feet  =  413!  yards  m  the  depth  required 


The  theorem  at  the  top  of  the  next  page  I  cannot  reduce  to  a 
proper  form,  nor  difcover  what  the  author  means  by  it;  it  is  evi¬ 
dently  nonfenfe  as  it  Hands,  but  I  have  printed  it  exactly  as  I 
found  it. 

X  i 
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But  by  Dr.  Hally’s  numbers,  let  a  —  16  foot  1  inch,  h  ~ 
1142  feet  the  motion  of  found,  t  =  the  time,  x  the  depth; 
there  will  arife  this  theorem, 


/J  h  t  V  /7  /7 


N.  B.  The  method  taught  in  Lexicon  Technicum,  and  fe- 
veral  authors,  to  find  a  depth  by  the  falling  of  heavy  bodies, 
is  falfe.  The  time  the  found  is  reaching  the  ear,  muft  be 
dedu&ed  out  of  the  latter  part  of  the  ftone’s  falling.  In  that 
author’s  example,  under  the  word  pendulum,  according  to 
the  time  of  the  body’s  falling,  the  well  is  256  foot  deep; 
then  he  allows  for  the  found’s  afcending  f  of  16  foot  to  be 
fubtra&ed,  makes  it  juft  250  feet:  whereas  in  the  laftfecond, 
the  ftone  fell  112  feet,  therefore  ?  of  that  (at  leaft)  muft  be 
deducted,  it  will  be  but  225  feet. 

The  prize  of  10  diaries  fell  to  Mr .  Chrift.  Mafon  of  London . 


in  1J2% 


1.  Sun  eclipfed,  Thurfday  the  23d  of  May,  a  quarter  paft 
3  in  the  morning,  invifiblef 

2.  Moon  eclipfed,  Tune  the  7th,  at  4  in  the  afternoon, 
mvifible. 

3.  Sun  eclipfed,  November  the  16th,  3  quarters  paft  9  at 
night,  and  inviftble.# 


Menu 


*  This  year,  in  the  months  of  October,  November,  and  De¬ 
cember,  a  fmall  new  comet  was  obferved  by  Mr.  Bradley,  Dr.  Halley , 
and  feveral  others ;  from  whofe  obfervations  and  calculations  it  ap¬ 
pears  that, 

The  inclination  of  its  orbit  and  ecliptic  was  —  49°  S9r  or> 

The  place  of  the  afcending  node  — -  —  gp  14  1 6  © 

The  place  of  the  perihelion  — -  —  —  <3  n  51  zo 

The  diftance  of  the  perihelion  from  the  node  —  vz8  36  z© 

The  log.  of  the  perihelion  diftance  —  —  —  9-999414 

The  log.  of  the  diurnal  motion  —  ■ —  —  9-961007 

The  equal  time  of  its  being  in  its  perihelion  Sept.  i6d.  16  h.  10  m. 
In  its  orbit  thus  htuated,  the  motion  of  the  comet  was  retrograde 
or  contrary  to  the  cider  of  the  iigns. 
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Nezv  Paradoxes . 

/Frr.  1.  There  is  a  certain  noted  place  in  the  vaft  Atlantic 
ocean,  where  a  bride  Levant  is  abfolutely  the  beft  wind  for 
a  Ihip  that  is  to  fhape  a  due  eaft  courfe,  and  yet  die  fhall 
dill  go  before  it. 

Par.  2.  It  may  be  clearly  demondrated  by  the  terredrial 
globe,  that  it  is  not  above  twenty-four  hours  failing  from 
the  river  of  Thames  in  England,  to  the  city  of  Medina  in 
Sicily,  at  a  certain  time  of  the  year;  provided  there  be  a 
bride  north  wind,  a  light  frigate,  and  an  azimuth  compafs. 

Par.  3,  by  Mr.  Richard  Tapper. 

A  certain  mount  in  Devonfhire  doth  ftand, 

Whofe  lofty  head  o’erlooks  the  neighb’ring  land  ; 

And  fuch  is  the  known  property  o’th’  hill, 

That  if  a  veffel  you  with  liquor  dll 
At  the  hill’s  top  or  vertex  of  this  place, 

It  holds  lefs  than  if  filed  at  the  bale. 

Now  what’s  the  caufe  of  this  dedciency, 

Pray  let  me  know  in  the  next  diary. 

Par.  4,  by  Mr .  Chrift.  Mafan. 

When  tyrant  Noll,  at  fatal  Worc’fter  dght, 

His  crew  harangu’d,  againft  both  iaw  and  right; 

His  quaint  numerique  no  two  did  hear, 

Tho’  fev’ral  thoufand  mifcreants  were  there : 

For  ev’ry  man,  and  ev’ry  fev’ral  ear, 

Did  not  the  fame,  but  different  voices  hear. 


Nezv  ^uejlions. 

I.  Quejlion  99,  by  Mr.  C.  Mafon. 

Two  ancient  towns,  for  two  true  lovers  fam’d, 
Abydos  one,  the  other  Seftus  nam’d; 

Thro’  Abydos  Leander’s  praifes  rung. 

In  Seftus  they  of  Hero’s  beauty  fang: 

The  Hellefpont  thole  noted  towns  did  part. 

But  was  no  bounds  to  love’s  unerring  dart : 

"When  die  the  greatnefs  of  her  power  difplay’d, 
And  fuch  a  wound  at  fuch  a  diftance  made. 


But 
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But  cruel  fate  their  free  accefs  deny’d, 

And  kept  ’em  pris’ners  on  each  diftant  fide. 

She  was  confin’d  like  Danae  in  a  tow’r. 

Yet  conquer’d  was  without  a  golden  fiiow’r  r 
He  fo  confin’d  upon  his  native  fiiore, 

No  boats  nor  barges  e’er  durft  waft  him  o’e'r. 

Each  had  a  view  of  the  adjacent  lands, 

Plac’d  oppofite  upon  the  lonefome  brands. 

Tho’  boiii’rous  furges  did  with  envy  roar. 

And  dafh  with  fury  on  the  patient  fiiore ; 

His  darling  love  wou’d  no  fuch  bars  allow, 

But  naked  dripp’d  did  on  the  billows  plow'r 
With  fpeed  he  cut  his  proud  triumphant  way. 

As  flutt’ring  waves  did  round  his  body  play. 

In  equal  times  he  equal  fpaces  ply’d. 

Swift  as  the  waves  did  o’er  the  channel  glide; 

Each  tow’ring  wave  the  former  did  fucceed, 

Juft  forty  foot  rolling  with  equal  fpeed. 

If  equiaiftant  from  each  place  you  were,, 

And  the  obfervation  angle  ihou’d  appear 

Juft  forty-three  degrees;  move  t’wards  ’em  ftreight,. 

Five  furlongs  juft,  the  angle’s  forty-eight. 

The  breadth  o’th’  Bofphorus  I  pray  explore, 
Likewife  the  time  he  fwam  ’twixt  fiiore  and  fiiore. 


II.  Shiejlion  100,  by  Mr,  John  Richards. 

From  Edyftone  viewing  the  neighb’ring  fiiore, 

And  willing  to  know  how  far  it  is  o’er, 

To  three  ports  within  fight;  their  diftances  are  known, 
From  each  other,  as  here  under  I  have  known. 

I  thought  the  beft  I  con’d  do  was  to  try, 

Which  way  from  the  rock  thofe  three  places  lie ; 

This  1  have  done,  and  it  is  noted  here. 

Pray  what  will  the  three  diftances  appear? 


The  aiftance-  from  miles. 


Plymouth 
Lizard 
Start  Point 


bears  from  Edyftone  rock 


(  North. 

<  W.  S.  W, 
CE.  b.  N. 


w.  s.  w. 

E.  b.  N. 


No.  20. 
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III.  Quejlion  iox,  by  Mr.  John  Willingham. 

One  evening  from  a  mountain  high, 

Soon  as  the  fun  was  down, 

Looking  towards  the  eaftern  Iky, 

I  faw  the  riling  moon ; 

Her  diftance  from  the  zenith  then, 
Streight  way  I  did  explore, 

And  found  degrees  fourfcore  and  ten, 

And  fifty  minutes  more. 

A  tube  inclining  one  degree. 

And  minutes  fifty-eight, 

Thro’  which  a  (hip  appear'd  at  fea, 

Full  crowding  on  my  fight : 

The  difiance  of  that  ftiip,  o’th’  main. 

In  leagues  I  do  require, 

Like  wife  what  height  above  the  plain 
That  mountain  does  alpire. 
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IV.  Quejlion  ioa,  by  Mr.  John  Simmons. 

In  mafon’s  yard  there  happened  to  roll 
A  pyramid’s  fruftum  into  a  plafny  hole, 

Whole  bafes  are  (in  form)  odtagonal. 

The  lefs  bafe  fides  juft  touch’d  the  water’s  brink. 
The  greater  bafe  did  wholly  in  it  fink; 

So  that  the  level  furface  of  the  water 
Did  nicely  cut  (or  very  near  the  matter) 

The  fruftum  with  a  line  diagonal. 

Being  thus  immers’d,  I  cou’d  not  take  all 
Ufaal  dimenfions  ;  which  made  me  fret, 

’Caufe  I  each  part’s  folidity  mull  get, 

Both  of  the  dry,  in  inches,  and  the  wet* 

To  help  me  out  a  friend  gave  me  a  line, 

That  was  divided  in  extream  and  mean  : 

The  greater  fegment  was  the  length  o’th’  fide, 

Lefs  bafe’s  breadth  the  other; — — he  alfo  faid. 

That  bafe  and  fide  an  obtufe  angle  making, 

Of  juft  fivefcore  degrees  (when  ’twas  taken) 

And  this  the  fruftum’s  whole  folidity.  158821*64 
I’ve  loft  the  line,  and  the  talk’s  too  hard  for  me ; 
Ladies —  Pray  folve  the  lame  in  your  next  diary. 


V.  Quejlion 
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V.  QucJUo7j  103,  by  Mr.  Will  Doidge, 

Of  you,  fair  ladies,  I  a  favour  fue, 

’Tis  your  bright  genius  mu  if  refolve  it  too. 

I  in  a  garden  have  a  piece  of  ground 
In  oval  form,  the  tranfverfe  I  have  found 
Juft  fifteen  feet,  the  conjugate  was  ten  ; 

An  ordinate  which  cuts  the  tranfverfe  length. 

From  off  the  center  juft  three  feet  two-tenth; 

Not  rightly  apply’d,  but  inclined  laid. 

And  fev’nty-twb  degrees  an  angle  made. 

What  length  each  part  is  from  the  tranfverfe  axe. 
Of  you,  bright  wits,  I  with  fubmiflion  afk. 

VI.  pbUieJBon  104,  by  Mr.  Tho.  Williams* 

Wand’ring  fEneas,  long  with  tempefts  toft. 

Was  thrown  upon  the  famous  Libyan  coaft. 

Where  mighty  Carthage  flood,  and  Dido  queen. 
Late  come  from  Tyrus  with  her  {lender  train. 

T1  ris  fplendid  town  (a  village  late)  they  view, 
Whilft  Tyrians  do,  their  daily  talk  pur  fue. 

And  dig  foundations  for  their  building  mailers, 
Hewing  out  and  making  fine  pil afters. 

One  ftone  among  the  reft  was  fixed  there. 

Of  polifh’d  marble  wrought,  its  bafe  four-fquare; 

Its  curious  fit  ape  was  pyramidical, 

Its  lofty  height  twice  the  diagonal  : 

And  whilft  JEneas  view’d  this  finifh’d  ftone, 

The  mafon  faid,  Thou  pious  mighty  fon 
Of  old  Anchyfes,  by  the  foot  ’twas  mader 
But  being  unmeafur’d,  I  am  ftill  unpaid; 

And  muft  be  fo,  urdefs  fome  artift’s  fkill, 

More  than  my  own,  that  talk  for  me  fulfil. 

Its  weight  is  juft  forty-eight  tun  complete  ; 

But  how  from  thence  to  find  its  folid  feet, 

1  know  not;  but  defire  that,  aiding,  you 
Wou’d  that  and  its  dimenfions  fhew. 


The  Prize  ^ueftion. 

When  brilliant  wits  the  fplendid  forms  wou’d  fhew 
Of  niceft  architecture  to  our  view''; 

Nothing  near  home  is  wrorthy  of  their  note, 

Biit  all’s  fetch’d  from  thole  kingdoms  more  remote. 


Rome 


I 

L 


n 
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Rome,  Egypt,  Italy,  or  ancient  Greece, 

Is  art’s  as  well  as  nature’s  mafter-piece ; 

Magnificent  their  turrets,  pyramids 
Rearing  above  the  clouds  their  lofty  heads  : 

Their  putrid  waters  mull  be  cryftalline. 

Their  common  pebbles  orient  pearls  out-lhine  ; 

Their  verdant  meads  from  pinching  frofis  be  free'd. 
And  never-fading  blooms  the  trees  o’erfpread. 

Thus  the  fantaftic  humours  of  the  age 
Delight  themfelves,  and  all  their  thoughts  engage 
To  things  of  foreign  growth,  or  antic  mien, 
Neglecting  what’s  more  eafy  to  be  feen. 

If  from  the  heathen  poets  tales  they  tell. 

It  proves’ a  modern  proper  vehicle, 

To  pal's  the  airy  gilded  phantom  down, 

Pall’d  with  more  worthy  objects  of  their  own. 
Strangely  deprav’d  fuch  fleeting  fancies  are, 

And  like  weak  eyes  diflinguifh  nothing  near 
Without  their  optic  glafles;  but  from  far 
Miftake  a  lamp  for  Titan’s  riling  car. 

Yet  Hat  el  y  ftruCtures  thus  describ’d  we  prize, 

And  much  relent  we  fliou’d  thofe  rules  defpife 
The  Romans  brought;  and,  in  the  Gothic  way. 
Without  a  rule  or  order,  art  difplay. 

But  notwithflanding  that',  we  may  behold 
Amongfl  us  buildings  Beautiful  and  old  ; 

Weftminiler  Abbey,  and  St.  Peter’s,  York, 

King’s  College,  Cambridge,  admirable  work; 

And,  tho’  lefs  fam’d,  as  juftly  may  admire, 

Amongll  the  reft,  that  noble  lofty  fpire 
To  the  Botoners  honour  built  in  Coventry, 

Second  to  none  in  fprightly  fymmetry, 

Only  o’er-top’d  in  height  by  Salifbury, 

In  ev’ry  part  it  entertains  the  eye 

With  ftatuary  work,  and  fine  embroidery : 

Yet  full  of  ftrength  and  grandeur,  that  it  feems 
A  geometric  mean,  ’twixt  two  extreams.- 
And  altho’  mathematic  inftruments 
Eurnifh  with  methods  for  its  full  extents  ; 

I’Ll  here  propole,  from  algebraic  art, 

And  from  a  theorem  Euclid  does  impart, 

To  find  its  height,  without  the  help  of  thofe, 

And  freely  tell  the  rule  that  I  have  chofe. 

An  ancient  houfe  there  flood  in  a  low  place, 

{£  Whofe  top’s  exaCtly  level  with  the  bafe, 
u  Or  fteeple’s  bottom  :  then  I  take  my  ftand 
**  A  diftance  off,  but  ftill  on  lower  land; 
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u  To  th’  houfe  and  lpire  I  my  eye  coniine, 

“  And  find  it  runs  dire&ly  in  a  line  ; 

ci  And  diftant  from  the  foot  along  the  ground, 

“  Two  hundred  and  eighty-two  feet  two-tenths  is  found;  282*2 
tc  The  horizontal  line,  from  the  houie-top  muft  be 
te  Juft  the  fame  numbers  you  i’th’  margin  fee.*  #  228! 
<£  That  from  my  eye  to  th'  top,  I  do  declare, 

“  Added  to  th’  high  eft  perpendicular, 
c<  In  feet  thefe  numbers  will  exactly  give, 

<e  Four  cents,  above  feven  hundred  feventy-nve.  775*04 


1724 


Paradoxes  avfwered* 

Paradox  1  anfwedd. 

IF  the  place  be  eaftward  of  the  Levant,  a  flip  may  be  car= 
ried  by  an  eaft  wind  round  the  globe  to  it;  provided  fome 
eaft  point  be  fix’d.  Ja .  Wylde.  Or,  where  there  is  a  violent 
tide.  Oedipus  Sebajlienjis.  ’Tis  meant  the  gulph  of  Florida. 
J.  Richards ,  T.  Gill.  But  the  quibble  may  lie  in  the  word 
Jhape ,  for  an  eaft  wind  may  be  beft  for  carrying  her  out  of 
an  harbour  to  fail  to  a  place  on  the  eaftern  part  of  that  ifland 
or  continent.  > 

Par.  2.  Is  meant  the  artificial  globe  and  the  hand  index. 

Par.  3.  Water  has  its  furface  always  of  a  fpberical  figure; 
and  that  fartheft  from  the  earth’s  center  is  leaft  fwelling, 
and  confequently  holds  leaft  above  the  brim  of  the  veffel. 

Par.  4.  Sound  being  efflated  in  concentric  circles,  as  a 
ftone  falling  into  water  moves  it  all  round,  fo  that  part  of  a 
circle  which  touch’d  one  man’s  ear,  could  not  touch  another’s 
who  cou’d  not  be]  in  the  fame  individual  fpot  of  ground. 


No.  11 


Qjj  estions  Answered. 

Shiejlions  anfwer d. 

#  I.  The  ggth  Quejlion  anfover'd  hy  Mr,  Rich.  Tapper 


$4i- 


As  the  redlangle  of  the  radius  and  the  fine  of  i°  3d  :  the 
rectangle  of  the  fines  of  240  and  210  30'  :  :  3300  =  5  fur¬ 
longs  :  half  the  breadth  of  the  Bofphorus  11277*764613  feet. 
The  whole  breadth  is  7515*1764  yards  —  34  furlongs  35  yards 
:=  4  miles  2  furl.  35  yards.  Then  (according  to  Sir  Ifaac 
Newton)  a  wave  runs  thro’  its  breadth,  whilft  a  pendulum, 
whole  length  is  equal  to  that  breadth,  ofciilates  or  vibrates 
once.  A  pendulum  of  40  feet  in  length  vibrates  17*14642817 
times  a  minute.  Confequently  he  i'wam  685*85  feet  per  mi¬ 
nute.  From  hence  the  time  is  32'  53"  11"'  5a"". 

The  propofer  and  fome  others  give  the  anfwer  7518*7  yards, 
■and  the  time  33  min.  or  32*9039. 

II.  Quejlion 


* 


I.  QjJ  ESTION  99. 


If  C  and  D  reprefent  the  two  places  of  ohfervation,  and  AB 
half  the  breadth  of  the  Bofphorus  :  then  we 
have  given  all  the  angles  and  the  line  CD,  to 
find  AB;  viz.  A.  6  —  ziQ  30'  “  half  the  firft 
obferved  angle,  A.  B  D  A  ™  zo?  =  half  the 
latter,  A  DA  C~  (AD  — -  AC~)  2.0  30' ,  and 

CD  ~  5  furlongs  nr  3300  feet. - Hence,  by 

common  trigonometry, 

s.  CAD  :  s.  C  :  :  CD  :  DA,  and 
radius  :  s .  D  ::  DA  :  AB;  hence  by  com¬ 
pounding  thefe  two  proportions,  &c. 

radius  x  s.  CAD  :  s.  D  x  s.  C  :  :  CD  :  AB, 
that  is 

radius  x  s.  z°  30'  :  s.  *4° 


x  s.  zrQ  30' 


folution. 


v/ 


Again,  by  the  nature  of  pendulums,  V/^:V40::  , 

I  Z 

40X  ii  _  i ey'd 


3a  feconds,  very  nearly,  =  the  time  in 


3  9*2  7 

which  a  pendulum  of  40  feet  makes  one  vibration,  or  rr  the  time 
in  which  the  wave  or  the  fwimmer  moves  40  feet..*  And,  confe¬ 
quently,  as  40  feet  :  3-5"  : :  the  whole  diftance  :  time  of  fwimming. 

Diary  Math .  Y 
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II.  Quejlion  100  answer'd  by  Mr.  John  Topham. 

This  queftion  is  to  be  found  in  Philofophical  Tranfadions, 
piapofed  by  Mr.  Townley,  with  Mr.  Collins’s  conftrudions 
to  all  its  cafes.  From  Edyftone  to  Lizard  53*112  miles,  to 
Start  Point  17*134,  to  Plymouth  14*187. 

The  quellion  being  fomewhat  curious,  I  fhall  here  give 
the  method  of  folving  it.  Becaufe  any  two  of  the  angles 
anfwering  the  ruffibs  given  in  the  queftion,  exceed  180  de¬ 
grees,  the  point  where  Edyflone  Hands  muft  fall  within  the 
triangle.  Then  if  you  fuppofe  a  circle  to  pafs  thro’  Lizard, 
EdyHone,  and  Start,  and  bifect  the  line  between  Lizard  and 

Start, 


*  II.  Qjj  e  s  t  1  o  n  1  oo» 


Another  method  of  confhuiStion  and  calculation  may  be  thus<r 

Confiru£Ho?i. 

■With  the  three  given  didances,  6 o,  70,  and  zo,  make  the  tri¬ 
angle  LPS,  wherein  P  will  be  Ply¬ 
mouth,  L  the  Lizard,  and  S  the  Start. 

Then  if  E  be  fuppofed  to  reprefent 
the  Edyftone,  the  direction  EP  being 
North,  ES  .being  E.  by  N.  and  EL 
being  W.  S.  W.  there  will  be  known 
all  the  angles  about  the  point  E.  JT 
Hence,  fu ppofing  PE  produced  to  A , 
if  on  L  S  there  be  deicribed  the  feg- 
inent  of  a  circle  LE  S  to  contain  the 
given  angle  LES  rr  15  points  or 
1680  4Sr,  and  then  there  be  made 
either  the  angle  SLA  ~  9  points  = 

A  AES,  or  the  angle  L  S  A  = 

6  points  ~  A.  A  EL,  LA  or  S  A  cut¬ 
ting  the  circle  in  A ;  it  is  evident  that  E  will  be  the  point  of  inter¬ 
fusion  of  A  P  with  the  circle. 

Calculation . 

r.  In  the  triangle  LPS,  are  given  all  the  lides,  and  of  confe- 

quence  the  angle  P  S  L. - z.  In  the  triangle  ALS,  are  given 

LS,  the  A  A  S  L  (by  conftr.)  and  the  A  A  ra  the  fupplement  of 

A  LES’,  to  find  SA. - 3.  In  the  triangle  PSA ,  are  given 

ft  S,  SA,  and  A  S  '■>  to  find  A  P  AS  =  A  S  LE,  and  A  AP  S. 

- 4.  In  the  triangle  LES,  are  given  the  angles  and  the  fide 

LS  ;  to  find  LE  an~d  ES. - 5.  A  id,  laflly,  in  the  triangle 

P  S  E,  are  given  the  angles  and  the  fide  S  P ;  to  find  P  E. 


I 


No.  ai.  Qjj  e  s  t  i  o  n  s  Answered.  24 3 

Start,  producing  fuch  line  through  the  center  of  that  circle 
to  the  periphery,  lines  drawn  from  the  point  in  the  periphery 
to  Lizard  and  Start,  with  the  two  lines  from  Edyftone  to 
Lizard,  and  from  Edyftone  to  Start,  will  be  a  trapezia  in- 
fcrib’d  in  a  circle,  which  according  to  22  Euclid  3,  the  two 
oppoftte  angles  taken  together  are  equal  to  two  right 
angles;  confequently  the  angle  at  the  periphery  is  nQ  15% 
the  complement  to  that  at  Edyftone  168 0  4 s'  given.  In  like 
manner,  let  a  circle  pafs  through  Plymouth,  Edyftone,  and 
Lizard,  the  angle  at  the  periphery  will  be  67°  30',  the  com¬ 
plement  to  the  other  rumb  given,  112°  30'.  Again,  if  from 
the  center  of  the  hi  ft  circle  you  draw  lines  to  Lizard  and 
Start,  the  angle  contain’d  between  them  will  be  double  to 
that  at  the  circumference,  by  20  prop.  Euclid  3,  viz.  22°  3 o', 
and  in  the  other  circle  1 3 5 °.  Then, 

s.  nft  15'  :  log.  of  i  70  mites  given  : :  radius  :  femi-diam. 

circle  179*4.  Aifo, 

s.  67°  30'  :  log.  of  |  60  miles  given  :  :  radius  :  femi-diam. 

circle  32*47. 

Now  there  is  given  the  two  femi*diameters  of  the  circles, 
and  the  angle  between  them  =  116*38,  to  find  the  angle  fab- 
tended  by  the  letter  femi-diameter. 

As  fum  tides  :  difference  : :  tang.  i§  oppoftte  angles  : 
tang,  of  \  the  difference  of  the  angles ;  which  angle  is 
8°  31''.  Then  radius  :  log.  179*3  : :  s.  8°  3d  :  log.  of  26*52; 
which  doubled  is  the  diftance  between  Edyftone  and  Lizard 
53*04  miles.  For  the  other  two,  there  are  2  Tides,  and  an 
angle  oppoftte  to  one  of  them,  given,  to  find  the  other  fide. 
Hence  from  Edyftone  to  Plymouth  is  14*333  miles,  and  front 
Edyftone  to  Start  Point  17*36. 

■ 

III.  QueJUon  1 01  answer’d  hy  Mr.  Tapper. 

As  radius  :  the  fecant  of  50''  :  :  femi-diam.  earth  :  the 
femi-diam.  and  height  of  the  mountain  in  one  fum.  Sem. 
earth  :  s.  88°  2'  :  :  la£t  fum  :  s.  angle  oppoftte  91°  47 f.  Con¬ 
fequently  the  angle  at  the  center  is  known. 

If  the  diameter  of  the  earth  be,  as  Norwood  makes  it3 
41899310  Englifh  feet,  the  mountain’s  height  will  be  = 
2216*473  feet,  the  (hip’s  diftance  14*6288  miles,  and  from  the 
bafe  of  the  mountain  on  the  arch  of  a  great  circle  12*726. 

,N.  B.  The  propofer  gives  this  anfwer,  viz.  The  moun'° 
tain’s  height  746  yards  f,  at  70  miles  to  a  degree ;  the 
dup  s  diftance  3  leagues  2  miles.  But  fome  others,  accord- 

Y  %  ing 

II 
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ing  to  the  difference  of  miles  to  a  degree,  881  yards  and 
5  leagues,  &c.# 

f  IY.  'u  eft  ion  102  anfoucr'd  by  the  fame. 

Let  #  “  '82847,  the  area  of  an  oft  agon  whofe  diameter  is  t2 
C  —  content  of  the  fruffum,  s  —  fine  ioc,  c  —  its  cofine,  r  = 
radius,  x  =  diameter  of  leffer  bafe,  y  =  the  flant  fide  of  the 
fruftum  more  the  leffer  bafe;:  then  axxz=  the  area  of  leffer. 
bafe,  and  the  flant  height  rr  y  —  Xm  Therefore  y  :  y. —  x  : : 
y  —  x  :  x  by  the  nature  of  the  line. 

And 


*  III.  QjJ  ESTION  I  or. 


1a- 


The  above  original  fclution  will  be  evident  from  this  figure 
which  C  represents  the  center  Gf  the 
tasth,  A  B  the  hill,  S  the  fhip,  and 
A  M  a  tangent  to  the  earth  diredbed  to 
the  riling  moon.  For,  JVL  being  a  right 
angle,  and  Z.  A  CM  trr  50' ,  whole  tan¬ 
gent  is  M  A  and  fecant  A  C,  it  will  be  as 
radius  :■  fee.  Z  ACM  :  :  CM  :  C A, 

— — —Again,  the  Z  SAC  being.  ~  88Q 
2/  ,  and  the  hoes  C  &■,  C  A  knowh  $•  we 
thence  find  the  third  fide  AS  ~  the 
difiance  of  the  fihip  from  the  top  of  the 
mountain;  as  allb  the  Z  SC  A,  and. 
confequently  the  arch  S  B  the  diftance 
Of  the  ihip  from  the  bottom  of  the 
mountain. 

t  Qj>  ESTION  1 

The  folutiom  to  this  quefiion  will  perhaps  appear  a  little  clearer*' 

thus. - The  flant  fide  being  the  greater  part,  and  the  diameter 

of  the  circle  inferibed  in  the  lefs  end  the  lefs  part  of  a  line  di¬ 
vided  in  extreme  and  mean  proportion  ;  the  meaning  of  which 
is,  that  the  greater  part  is  a  mean  proportional  between  the  lefs 

part  and  the  whole,  that  is  x  x  zzz  x  H“  y  x  y  =  xy  -i-yy,  put¬ 
ting  x  ~  the  greater  part  or  the  flant  height,  and  y  ~  the  lefs  or 
the  diameter  of  the  circle  in  the  lefs  end.  Now  from  this  quadratic 

.  .  ,  a/  5  —  1  •  V$  —  1 

equation  is  found  y  zzz - x  zzz  ax,  putting  a  — - 

Now,  the  flant  fide  making  an  angle  of  ioo°  with  the  lefs  end, 
or  of  8oQ  with  the  greater,  put  s  and  c  Tor  the  fine  and  cofine  ot 
8o°  ;  then  tx  will  be  the  altitude  of  the  iblid,  and  cx  the  half  dif¬ 
ference 


ft  Vi 
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No.  21.  Qjj  e  s  t  i  o  n  s  Answered. 

And  yy  —  lyx  xx  —  yx.  Hence  j  ~  i‘j  4-  V  + x* 
And  y  — ■  x  ~  *5  Hr  V  {  x  —  the  flant  fide. 


As  radius  :  ‘5  + •  •  s  ‘ 


s  4-  s  s/  i  x 


the  half  dif¬ 


ference  of  the  breadths  of  the  two  bafes.  And  confequently 

X 

—  the  breadth  of  the  greater  bafe  =:  ~b  x* 


2  s  v 


Then  the  area  of  the  greatefl  bafe  =2  abhxx ,  and  the  geo¬ 
metrical  mean  area  =  abxx.  Then  , 

As  radius  :  *5  +  \/*x  : :  c  :  —  the  akiudeof 

the  fruftum  =r  d x.  And  by  multiplication  we  have 
\adxz  x  bb  +  b  -t~  1  =  C  —  |  of  the  three  areas  multiplied 


by  d x  the  height  =  m  xx x.  And  hence  x  : 

41*633534  inches.  Then  making  the  fquare  root  of  the  area 


V 


/£ 

m 


of  the  leifer  bafe 

DD 


d,  the  greater 


DDd  t u  1 

jfZ+Tj  x  i  =  107707*75  the  wet  part. 

dd  +  =  51 1x3*89  the  dry  part. 

Breadth  of  leffer  bafe  — 

Side  of  leffer  bafe  —  — - 

Breadth )  c  ,  r 

or  greater  bale 


D ,  the  height  rr  if. 

By  J.  Painter « 


Side  3 
Altitude  —  — 

Slant  height  —  — 

Area  of  b^e_ 

(  greater  bale 


—  41*6335 

—  _  17*2451 

65*0286 

^6*9357 

66*3410 

67*3674 

I435*955I 
3503*2256 


107784*57 

51637*07 

41*6641 
17*2530 
65*0720 
26*9524 
66^3  290 
67*4040 
1437*66 

3507*19 
V.  Qnejlion 


ference  between  the  diameters  of  the  two  ends ;  and  confequently 
+  2  cx  or  ax  -r  zcx  —  the  diameter  of  the  circle  in  the  Greater 
nd  ~  bx,  putting  b  =  a  •+■  2  c.— —  Then,  putting  »  for  the 
area  of  the  odtagon,  the  diameter  of  whofe  inferibed  circle  is  1 
we  fhall  have  na2  x 4  and  nb2  x2  for  the  areas  of  the  two  ends* 
and  nabx2  their  mean  proportional;  hence  the  content  will  be 


sx  X 


a2  x 2  -j-  nab  x2  n  b2  x2 


1 538i  1  *(54  —  d  from 


which  is  found  x  r=  ^/ - 


id 


,  ,  =====  •  Confequently  all 

n  s  x  a  a  -f-  a  b  -4-  b  b 

the  parts  become  known,  and  thence  the  content  of  each  hoof  as  in 


the  original  foliation. 


Y  3 


L  A  d  I  e  s’  D  i  A  a  I  e  s.  [  Brighton^  17  24. 

#  V.  QueJUon  103  answer'd  hy  Mr.  j.  Painter. 

^  The  length  of  the  greater  part  of  the  ordinate  5*18,  and: 
the  leffer  4*23. 

By  Mr.  Tapper,  5*13416  and  4*20625. 

f  VI.  ThieJUon  104  ar/JkveFd. 

A  cubic  inch  of  marble  weighs  1*56185  ounces  avoirdupois, 
fo  the  content  of  the  pyramid  is  634*5729257  folid'feet.  The 
proportion  of  the  fide  of  a  fquare  to  its  diagonal,  is  as  1  to 
1*414.2.  Multiply  the  folid  content  by  3,  and  divide  the  pro- 
dud  by  2,  gives  952*782,  which  multiplied  by  the  fquare  of 
1*4142  =  1*99936,  gives  1906,  "whofe  cube  root  is  12*319,, 
the  diagonal.  Divide  952*78  by  12*31,  gives  jfrSg,  whofe 
fquare  root  8*768  is  the  hde  of  the  fquare  fought. 

Tie 


*  V.  QjJ  E  S  T  I  O  N  103. 

Let  D  D  be  the  line  cutting  the  tranfverfe  AB  in  an  angle  of 
72  degrees  at  the  point  E ;  draw 
the  perpendiculars  D  F. 

Put  m  zr.  femi- tranfverfe,  n  zz- 
femi-conjugate,  a  zz  CE,  s  and 
c  zz^  line  and  coline  /_  E  zz  * 

72°,  and  x  zz  DE. - Then 

D  F  zz  sx ,  EF  zz  a,  and  CF 
zz  a  ±  cx;  hence,  by  the  na¬ 
ture  of  the  ellipfe,  mz  in1  :  : 

m  -p  a  dt  c 2  x  m  —  a  qp  cx  : 

sz  xz  zznz  X  — — BZ-TzEJ-dL.  j  this  equation  reduced  beccmes- 

m  m 

xx  z±z  '92822482*  =  21*5945  >  hence  *  =  4’zc6  cr  5*1342  =: 
the  two  parts  required. 


f  VI.  Qjj  E  S  T  I  O  N  104. 


The  content  being  found  as  in  the  original  folution  above,  put 
It  ~  c,  and  x  zz  the  fide  of  the  fquare  bafe.  Ihen  xx  zz  the  area 
of  the  bafe,  x  y/ z  zz  the  diagonal,  and  zxy/z  zz  the  height. 


Hence  the  content 


2  x ?  y/z 
3 


then  x  zz 


zz  the  fide 


3  3 

*f  the  bafe,  and  (22  yi  zz)  y/  24 c  zz  2  y/  3  c  zz  the  height. 


Ho.  21*. 
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*  The  Prize  Qucjlion  anfnuerd  by  J.  Pain  ten, 


Put  CA  +  CLt  =  775*04  =  s, 

AD  —  zZ'z’zzezdj  AB  ~  228*7 5  =.£5, 

Subflitute  2 x  zz  ss  — 

Which  by  the  procefs  in' Ward’s, 
Math.  Guide,  p.  336,  at  the  2 ill  Hep,, 
you  will  have 


S'Saa  —  23  a3  ~i }r  a 4 

b  b  Ar  ci  Oi 


xx  — 2 y ta  A 2 xaa ssaa  —  2 sa 3  A~a4 
a  a. 

Which. 


Pr  I  2  E  QtlESTlO 


The  procefs  for  finding  the  equation  in  the  above  original  folu” 
tion,  may  be  thus  : 

Put  szzACA-  CD,  b  zz  AB ,  d  zz  AD,  and  zzzAC  the 
height  of  the  fteeple  ;  then  s  — ■  z  “  CD.  Draw  D  ^  perpendi¬ 
cular  to  CA  produced  in  - Now,  by  right-angled  triangles, 

B  C  zz  b  b  +  z  z  ;  and,  by  fimilar  triangles,  C  B  :  C  D 


CA  :  C^zz 


C” 


Z 


-  ■  — .  ^ 

+  r  .  hefke  $c—  CA 


V  bb  A-  zz 


s  —  z 

zz  — z  —  z  ;  and  then,  by  right-angled  triangles  again, 
\dbb  -f  zz 

d  d  zz  Ad?y  -f-  i  which  equation  reduced,  and  a  a  a  written 

for  s  s  —  d  d,  we  have 

*  1  z*  HlfiSs}  zi  A-  2-a'1  b2  z*  —  za^b2  s  z 


A-  b  - 


A~  b  2  i 2 


i4b2i  which  is  the  equation  required. 


3 48  Ladies’  Diaries.  \_Beighton\  172.4. 

Which  being  reduced  by  multiplication  and  tranfpofttion* 
w  ill  ftand,  —  bb  a4  —  2  x  <2  4  -p-  isbb  4“  2  xsa1*  - —  ibbxa  a 
' —  bbssaa  —  xx  a  a  4-  2  bb  x  s  a  ~  xx 'bb.  In  numbers, 
—  J73376'72  a 4  +  484945075*246  a 3  —  126569950746*798  aa 
4-  21131282571666*926  a  =2  355157630053 1368*689.  If  the 
terms  be  divided,  it  will  ftand,  — >  a4-  4-  845*77  — 

220744*848  ^ ^  4-  36854112*9  a  ~  6192379528*849. 

From  hence  will  be  found  a  the  height  of  the  fteeple  =2 
3 10*8409  feet. 

But  if  there  had  not  happen’d  a  miftake  in  the  laft  line  in 
printing  the  queflion,  which  fhould  be  755*04,  the  anfwer 
had  been  300  feet,  the  true  height  of  Coventry  fpire,  as  I 
actually  meafur’d  it  both  by  lines  and  inflruments,  Sept.  26, 
1721. 


A  Letter  to  the  Author . 


s  1  R, 

I  have  oftentimes  thought  the  compohtion  of  the  enigmas 
and  queftions  might  be  improved,  and  was  therefore  migh¬ 
tily  pleafed  to  fee  in  your  laft  year’s  diary  fuch  ufeful  and 
neceftary  hints  for  the  compofing  a  proper  enigma.  But  1  have 
often  privately  complain’d  that  arithmetical  queftions  have 
been  very  dubious  and  unintelligible;  and  therefore  could 
wifii  feme  neceifary  directions  were  laid  down,  to  guide  per- 
fons  of  a  good  mathematical  genius  to  a  proper  way  of  di¬ 
verting  their  thoughts  upon  fuch  occafions.  And, 

1.  The  moft  natural  method  in  anfwering  the  queftions, 
fhould  be  a  little  regarded  in  the  compohtion. 

2.  No  queflion  that  can  be  anfwer’d  two  ways  fhould  be 
allowed  of,  which  will  neceftarily  lead  fome  from  the  ex¬ 
pected  anfwer. 

3.  Nothing  that  is  very  paradoxical,  much  lefs  naturally 
impoflible,  and  void  of  demonftration,  fhould  be  put  for  an 
arithmetical  queflion. 

4.  No  ambiguous  or  doubtful  words  fhould  be  ufed,  but 
fuch  as  are  plain  and  eafy  to  be  underftood. 


5.  We 
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5.  We  fhould  ufe  the  fame  terms  of  art  with  the  late  and 
belt  authors  ;  or  at  lead  our  terms  and  phrafes  fhould  be  fo 
plain  and  eafy,  as  that  none  may  be  miflakcn  or  deceived  by 
them  :  for  I  think  it  is  much  better  and  more  improving,  to 
invent  fomething  ingenious  than  abdrufe.  Nor  do  I  fee  any 
great  benefit  or  difficulty  in  puzzling  mankind,  and  racking 
their  brains;  nor  is  it  neceffary,  when  there  is  fuch  an  infi¬ 
nite  variety  in  the  mathematics  of  pleafant  and  profitable 
propofitions.  All  kind  of  learning  is  difficult  enough,  efpe- 
ciaily  the  mathematical,  to  take  up  the  fhort  interims  of  our 
time,,  without  being  made  more  tedious  and  laborious  ; 
therefore  we  fhould  make  it  our  chief  aim  to  facilitate  and 
abiidge  it, 

T..  Fletcher* 


i 

r 

t 


i 

.5 


3 

A 
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i 
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1.  Moon  eclipfed,  Monday,  April  27,  8  morn,  invifible* 

2.  Stin  eclipfed  on  Monday  the  nth  of  May,  at  half  an 
hour  after  6-  in  the  evening,  almod  total,  and  vifible.  This 
will  be  the  greated  eclipfe.  that  will  happen  in  England  for 
thefe  50  years. 

The  general  eclipfe  (in  refped  to  the  meridian  of  London) 
begins  at  51  minutes  pad  2  ;  the  central  ffiadow  enters  on 
the  earth  in  lat.  130  56',  in  long.  226°  46 r';  whence  it  pro¬ 
ceeds  with  a  velocity  of  about  40  miles  in  a  minute  north- 
eaflwards,  along  the  wed  fea,  and  over  California,  Nova 
Granada,  and  the  northern  parts  of  America,  toward  Terra 
Arclica^and  Hudfon’s  Bay,  where  it  tends  towards  the  ead, 
and  paffeth  Terra  Cunadenfis,  by  Nova  Francia,  the  Gulph 
of  St.  Laurence  to  Newfoundland;  then  traverfes  the  north 
fea  to  Europe,-  enters  France  about  St.  Malo,  and  proceeds 
along  by  Le  Mans  Blois,  Bourges,  and  Chailon-fur-foane, 
and  having  pafs’d  through  the  north  parts  of  Italy,  by  Ge¬ 
neva,  and  borders  of  Switzerland,  over  the  Alps,  by  Palanza, 
Como,  and  Breicia^  it  leaves  the  earth  between  Mantua  and 
Rovigo, 

J.  Willingham 


1 


Mr 
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\_B  eight  on~\  1724. 


Mr.  Jofeph  Smith ,  of  Fleet  in  Lincolnlhire,  from  a  geome¬ 
trical  conftru&ion  and  a  calculation,  fends  the  following  ac¬ 
count  of  the  fun’s  eclipfe  at  Holbeach  :  begins  5  h.  41',  mid. 
6  h.  37',  end  7h.  29'.  At  Stockholm  in  Sweden,  begin  6  h. 
51',  mid.  7  h.  42',  ends  8  h.  2/.  Digits  eclipfed  8  12  fouth. 
At  Bermudas  in  the  Weft  Indies,  begin.  12  b.  43',  mid.  ih. 
43%  ends  2h.  33'.  Digits  3  north. 

In  lat.  20  48'  north  long.  1320  30'  weft,  at  5  h.  55',  the- 
eclipfe  will  begin  at  the  fun’s  riling.  Lat.  13°  50'  north  long. 
1510  iE''  weft  from  Holbeach,  in  the  fouth  fe a,  the  fun  will 
be  centrally  eclipled  as  he  rifeth. 

Lat.  510  48'  north  long.  89®  47'  weft,  at  11  h.  19',  the  fun 
will  be  centrally  eclipfed  in  the  90th  degree  at  Canada,  or 
New  France  in  America. 


In  lat.  54°  19'  long.  82°  47',  part  of  Hudfon’s  Bay,  the  fun 
will  be  centrally  eclipfed  in  the  meridian. 

In  the  lat.  450  16'  long.  ii°  50',  parts  of  Mantua  in  Italy, 
the  central  eclipfe  will  end.  In  lat.  34°  48'  north  long.  io® 
31'  weft,  the  Atlantic  ocean  near  Gibraltar,  the  eclipfe 
ends. 


G  Eclip.  11  May,  1724,  even.  | 


By  Aftron.  Carol. 

Mr.  Chattock  ^ 

Dr.  Halley 
Mr.  Richards 
Mr  Smith 

•  ••••••••-• 

Mr.  Willingham 
Mr.  Gill 
Mr.  Child 
Mr.  Williams 
Mr.  Warner 
Mr.  Leadbetter 


Coventry 

London 

Coventry 

London 

Exeter 

Holbeach 

London 

My  ton  York 

W  orcefter 

Northampt. 

Oxon 

Wellingbor. 

London 


Beg.  {  Mid.  ( 

End 

Dig. 

,b.  J 
V  38 

VI  34 

VII 2  6 

XI  31 

5  39 

6  36 

7  23 

I  2  7’ 

V  32 

6  29 

7  23 

12  0 

5  39 

VI  35i 

< 

< 

►— t 

s* * 

—  — 

5  *5 

6  18 

7  11 

12  2 

5  4i 

6  37 

7  29 

1 1  30 

5  33 

6  35 

7  29 

11  47 

5  36 

6  30 

7  22 

11  5 

5  3i 

6  27 

7  20 

II  51 

5  40 

6  36 

7  28 

11  30 

5  35 

6  31 

7  23 

- -  — 

5  39 

6  36 

7  29 

11  37 

5  39 

6  36 

7  25 

II  45 

This  eclipfe  will  not  be  total,  but  at  the  greateft  darknefs 
there  will  be  a  fmall  thread  of  light  on  the  upper  part  of 
the  fun’s  body,  juft  a  24th  part  of  his  diameter  or  breadth. 
But  fame  of  the  ftars  will  be  difcern’d.  The  planets  S  in  the 
fouth-eaft,  $  nearer  the  fouth,  and  $  on  the  left-hand,  the 


fun  a  little  higher. 


A 

it 


Moon 


No.  %i. 


Eclipses* 


*st 


3.  Moon  eclipfed,  Odober  the  21ft  in  the  morning.* 


h.  v 

Le-adb . 

J.  Paint.  I 

Beginning  by  Adraftea’s  calcul. 

II  30. 

a-  52  • 

a-  33 

The  middle  at  —  — 

Ill  4  7 

4  8 

3  5Z  j 

The  end  at  —  —  — 

Y  4 

5  24 

s  16  j 

^Digits  eclipfed  north 

7  16 

7  4 

6  ia  J 

4.  Sun  e clipped,  November  4,  at  11  at  night,  invifible. 


JVew 


*  This  eclipfe  was  obferved  thus  : 

r.  At  Gomroon  in  Perfia  by  Mr.  W.  Sanderfon. 

The  moon  entered  into  the  dark  fhadow  or  umbra  of  the  earth 
i  at  11  min.  33  fee.  paft  five,  Ante  Meridiem. 


x.  At  Rome  by  Blanch  ini. 

F  Temp.  Ver. 
h.  m.  s. 

3  15  40  Inltium  umbrae  verse. 

$  48  5  o  Finis  umbrae  verse. 


3.  At  Lifbon  by  John  Baptifta  Carhone,  and  Domlnlco  CapaJJo . 


F  Temp.  Ver. 

h.  m. 

s. 

1  38 

0 

Penumbra  incipit  efTe  fen  fib  ills. 

1  47 

45 

Umbra  incipit. 

4  >0 

.36 

Finis  eclipfis. 

4  18 

0 

Delinit  penumbra  fpiffior. 

4^  1 

4.  Other  obfervations  in  Britain ,  taken  from  the  Diary  for  the 

^  next  year  (17x5). 


At  Wyken  in  Watwidkfliire 
By  Mr.  Lavvry,  Cornwall 


Mr.  Tapper,  Briftol,  continued  *> 
in  total  darknefs  x\  m.  —  j 
Mr.  Child,  Newport  Pagnel 


Begin. 

Midd. 
h.  m. 

End 
h.  m. 

Digits 

¥■  *" 

6  3  1 

7  x8 

Ii 

-  - 

6  xx 

„  s 

7  io 

1  2 

•r*  «* 

6  x8 

" 

IX 

1  5  40 

35 

“  1 

Ladies5  Diaries,  \_B*iyyhton~\  1724'. 


Ne*w  Queftions. 

1.  Quejlion  105,  by  Mr.  Williams. 

When  fam’d  Europa’s  fon,  Minos  thejud, 

Befieg’d  Megsera’s  tower  with  his  hod, 

Whofe  founding  walls,  moted  around,  did  hand, 

Ere&ed  by  Apollo’s  facred  hand. 

This  Nifus  held,  whofe  purple  hair,  ’tis  faid. 

Contain’d  their  fafety,  till  it  was  betray’d 
To  Minos,  by  his  daughter’s  am’rous  aid. 

For  whilfh  die  view’d  his  pradtis’d  chivalry 
From  off  the  tower,  five  trembling  thus  did  fay: 

“  Inforc’d  by  love,  this  tower  1  intend, 
iC  To  render  up,  and  give  thefe  wars  an  end. 

“  Did  not  Petrea’s  daughter,  with  like  flame, 

Venture  like  hazards  for  Amphitryo’s  name  ? 

“  Then  why  fhould  Scylla  lefs  advent’rous  prove  ? 

Love  conquers  all  things  ;  all  muff  yield  to  loved 
This  faid  (Pallas  aflifting  her)  fhe  made 
Of  ropes  a  ladder,  and  by  Cupid’s  aid 
Convey’d  it  to  her  love  upon  the  fhore. 

Who  it  afcends,  and  fo  he  gain’d  the  tower. 

Now  you’ll  expedl,  fince  Pm  hiidorian  grown, 

The  tower’s  height ;  and  that  may  thus  be  known  : 

For  if  ’tis  multiply’ d  by  #  ninety-three,  #  93  feet 

The  breadth  o’th’  moat,  and  the  product  added  be 
To  twice  the  ladder’s  length,  ’twill  make  thefe  feet, 
Fourteen  thotrfand  four  hundred  twenty-three,  compleat. 

[l44*3 

II.  'Qiitjtion  106,  by  Mr.  John  Richards. 

Being  taking  a  glafs  with  fome  friends  of  the  town, 

The  excifeman  came  in,  whom  we  afk’d  to  fit  down; 

He  did  fo,  and  as  we  did  freely  converfe, 

Our  new  friend  began  the  following  difcourfe. 

“  That  fpheroicial  cafe  (fays  he)  on  that  rtiller, 

“  Is  more  artfully  made  than  any  i’th’  cellar ; 

“  For  whether  you  work  by  Mr.  Oughtred’s  canon, 

Or  multiply  the  difference  by  feven-tenths  (as  is  common 
“  For  us  gaugers,  when  halfy,  to  do  in  the  cafe) 

“  ’Twill  bring  out  the  fame  eaual  cylinder’s  bafe. 

“  The  length  of  the  c.afk’s  forty  inches  five-tenths, 

“  And  ninety-eight  gallons  I  make  the  contents.” 


The 
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The  vefTel  lay  level,  the  bung  being  up, 

The  liquor  was  eleven  inches'deep  from  the  top. 

I  alk’d  if  he  knew  how  to  ullage  the  calk. 

Alack,  hr,  fays  he,  that's  nc\vefy  hard  talk. 

I  queftion’d  his  fkill;  this  nettled  the  gauger. 

Who  prefently  offer’d  to  lay  me  a  wager, 

That  he’d  tell  to  a  fpoonful  the  liquor  s  content: 

’Tis  done,  hr,  (fays  I)  for  a  crown  to  be  fpent. 

He  confulted  fuch  authors  as  merit  regard, 

For  the  ullaging  part;  as  Hunt,  Jones,  and  Ward. 
And  having  gone  thro’  with  the  whole  operation  ; 

I  found  none  of  his  methods  would  bear  demonftration: 
So  demanding  the  crown,  he  refufes  to  pay. 

Till  I  Ihew  him  a  more  mathematical  way. 

Now  for  fake  of  the  gains,  I’d  foon  do  t  if  I  could, 

But  feeing  I  cannot,  I  beg  that  you  would. 


III.  j Quejlion  107,  by  Mr.  A.  Naughley, 

Fair  ladies,  of  you  I  mull  yet  enquire 
How  the  poll  Hood  for  the  knights  of  our  /hire. 

The  number  of  voices,  as  I  have  feen, 

Was  five  thoufand  two  hundred  and  nineteen. 

Which  among  four  was  juft  fo  divided, 

As  one  the  fecond  and  third  exceeded 
By  twenty-two  and  fourfcore  bating  feven, 

The  fourth  by  no  more  than  fixfcore  and  ten: 

Then  how  many  votes  had  each  candidate; 

You  can’t  in  finding  much  trouble  your  pate. 

But  yet  I’d  have  a  general  rule  for  that. 

IV.  QueJUon  108,  by  Mr.  Richard  Whitehead. 

Suppofe  four  brothers  reprefented  be 
By  thefe  four  letters,  A,  B.  C,  and  D ; 

And  each  of  them  unequally  to  (hare 
A  right-lin’d  field,  in  form  triangular; 

Two  fhortefl  fides  of  which  the  page  does  iliow, 

But  for  its  bafe,  it’s  what  I  do  not  know. 

An  oblong  does  poffeff  the  middle  fpace. 

Touch’d  by  two  fides,  and  lying  on  the  bafe, 

Whofe  length  in  perches  is  in  margin  feen. 

And  its  breadth,  or  height,  is  juft  eighteen  : 

The  other  (hares  do  in  each  angle  lie, 

And  their  contents  are  what  you’re  to  defcry. 

Diary  Mathern.  Z 
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1  n  r 


C  takes 
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C  takes  the  oblong,  being  the  greated  fpace  ; 

B  takes  the  angle  oppofite  the  bafe ; 

A* s  op  the  left,  D\ s  on  the  right  does  fall ; 

He  being  youngeft,  had  the  lead  of  all. 

I,  who  have  ever  loving  prov’d  and  true. 

Do  for  your  anfwer,  ladies,  humbly  fue. 

V.  Quejlion  109,  by  Mr.  Wm.  Doidge. 


One  fummer  evening,  as  I  walk’d  alone, 

1  heard  a  damfel  making  piteous  moan: 

1  afk’d  this  fair  the  caufe  of  fo  much  grief, 
if  I  cou’d  give  her  troubled  mind  relief. 

With  fighs  and  tears  the  did  her  cafe  explain ; 

Oh  !  cruel  love’s  the  caufe  of  all  my  pain. 

*  Afpark,  in  whom  external  beauty  fhin’d, 

*  Hath  won  my  heart,  hath  dole  away  my  mind: 

*  That  we  fhou’d  wed  my  father  gave  confent; 

*  To  live  in  joys  and  pleafures  permanent. 

*  But  ah  !  that  happy  day  it  mud  not  be, 

*  Till  this  equation  #  and  my  age  agree. 

*  All  ways  we’ve  try’d,  but  all  our  labour’s  vain, 

*  To  know  my  age,  and  cure  me  of  my  pain. 

s  W-Ceai^-ceafe,  fair  maid,  your  mournful  tears,  (faid  I) 

*  To  the  ingenious  ladies  I’ll  apply, 

*  Whofe  fkill  in  figures’  feen  i’th’  diary.’ 

Ladies,  confider  love’s  tormenting  pain. 

Leave  not  this  fair  one  longer  to  complain  : 

Tell  her  what  age  flie  will  be  made  a  bride. 

When  die’ll  be. happy  by  her  lover’s  fide. 


,2  3 
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a  her  age. 


■VI.  ^uejlion  no,  by  Mr.  George  Brown. 

Upon  the  northern  feas,  where  boid’rous  dorms  did  rife, 
And  darkfome  clouds  obfcur’d  the  azure  fkies, 

And  from  our  fight  all  its  celeftial  bodies  fkreen, 

That  day  or  night  to  us  could,  not  be  feen. 

During  which  time,  our  gallant  fhip  was  tofs’d 
’Midfl  rocks  and  fands,  each  minute  cad  for  loft. 

Where  every  billow  did  prefent  a  grave, 

And  death  triumphant  rode  on  ev’ry  wave. 

When  in  the  height  of  forrow,  fear,  or  doubt, 

The  dorm  allay’d;  and  to  our  joy  bright  Sol  look’d  out; 

Whofe 
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Whofe  altitude  was  taken  in  the  heav’n,. 

And  prov’d  thirty-nine  degrees,  and.  minutes  fev’n. 
The  calm  continu’d,  and  in  that  very  place 
We  flay’d  an  hour  and  fifty  minutes  fpace  ; 

And  then  bright  Phoebus  fmil’d  on  us  once  more, 

His  altitude  again  we  did  explore,  55 

By  our  accounts,  we  found  that  very  day 
Fell  out  exa6Uy  on  the  tenth  of  May. 

Now,  ladies  fair,,  whofe  wits  are  ripe  at  will. 

In  this  diilrefs,  I  pray  exert  your  fkill ; 

And  from  what  here  is  found,  gave  me,  I  pray, 

The  latitude  o’th’  fhip,  and  hours  o’th’  day. 


The  Prize  Quejlien,  by  Adraflea* 

When  poets  feign  Atlas  the  world  cou’d  bear3 , 

And  giant  great  Goliah  wield  the  fpear : 

Prodigious  bulk  !  And  Archimedes  move. 

With  his  machine,  the  lofty  feat  of  Jove. 

We  Hand  amaz’d,  when  they  fuch  things  rehearfe^ 
About  the  vafl  expanfe  o’th’  univerfe. 

Geographers  do  little  lefs  pretend 
The  faults  and  errors  in  the  globe  to  mend : 

Will  all  its  parts,  feas,  creeks,  and  bays  unravel^ 
Tho’  they  no  farther  than  their  garrets  traveh 
I  only  have  one  county  meafur’d  over, 

It’s  hard  enough  all  parts  for  to  difcover; 

With  curious  theorms  by  old  Euclid  fhown. 

And  inflruments^as  heretofore  unknown. 

At  the  interfection  of  two  Roman  ways. 

Cut  thro’  this  kingdom  in  their  Caefars  days, 

And  by  them  nam’d  the  Watling-ftreet  and  Fofle  ; 
There  flood  Bennones,  which  now  we  call  High  Cro ft 
From  thence  (nearly)  in  a  flraight  line  I  come 
Unto  Dove  Bridge,  or  fam’d  Trip  onti  urn ; 

Bearing  almofl  fouth  eafl  by  fouth:  The  whole 
Was  juft  eight  mile,  one  furlong,  and  five  pole* 

To  Eathorpe  I  perambulating  go, 

The  line  is  perpendicular  I  know; 

But  turns  and  windings,  till  the  Foils  I  met, 

Will  not  its  horizontal  diflance  get. 

In  a  flraight  line  the  Foffe  I  meafur’d,  till 
I  reach’d  a  tumulus  call’d  Brinklow-hill : 

Designing  once  again  High  Crofs  to  view, 

And  by  my  clock-work  found  I’d  meafur’d  true,  ( 
Eight  miles,  feven  furlongs,  and  poles  twenty-two:  j 

Z  % 
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Tripontium  then  was  juft  within  my  fight, 

A  line  drawn  to  it  made  an  angle  right : 

With  this  perpend,  and  what  before  I’ve  fhown, 

The  triangle  compleatly  may  be  known. 

From  Tripontium  the  river  Avon  I  furvey’d, 

Which  many  curious  turns  and  windings  made. 

Clofe  by  ftands  Newbold,  eminently  high, 

Whence  thofe  three  places  mention’d  I  cou’d  fpy : 

3Twixt  firft  and  fecond,  the  angles  eighty-eight. 

Fifteen  :  Eathorpe  from  the  bridge  call'd  Dove,  88°  15* 
One  hundred  forty-nine,  and  forty-five  did  prove.  149  45 
From  Eathorpe  to  Bennones,  of  confequence 
One  hundred  twenty-two  degrees  :  From  hence  iiz  ® 
I  cou’d  adjuft  the  diftance  to  each  place. 

And  tell  if  Avon  truly  meafur’d  was. 

This  to  Geodefian’s  feldom  known  ; 

Now  tell  the  theorems  by  which  they’re  fhown. 
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Shiejlions  anfwerd . 

#  I.  Quejlion  105  anger’d  by  Mr.  John  Painter. 


LET  b~  93,  c  “  ladder’s  length,  a  =  tower’s  height. 

Then  is  ab  4-  ic  —  14423  per  queftion,  and  a  a  +  b  5 
=  cc,  47  Euc.  1.  There  will  arife  this  ambiguous  equation 
a  —  \d  ■+■  \d\dd — z  =  i5i'2688  the  tower’s  height;  and 
the  ladder’s  length  =  177*57. 

II.  Qtiejliofi 


*  I.  Question  105. 

The  ladder  being  the  hypothenufe  of  a  right-angled  triangle, 
whofe  bale  is  the  breadth  of  the  mote,  and  perpendicular  the 
height  of  the  tower;  if  b  be  put  ~93  the  breadth  of  the  mote, 

and  x  “  the  height  of  the  tower,  we  fhaji  have  yT1  +  x*  = 

the  ladder;  and  then  bx  -f-  —  r44^3  =  c  by  the 

queftion  ;  which  equation  being  reduced  anti  a  put  zz  bz  —  4j  we 

have  x  \ 


be  —  a  y' ab 1  -4-  c : 


a 


-■ - : 
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*  II.  Queftion  io 6  anfver'd  by  Mr.  John  Knipe.  . 

The  bung  diam.  .32*11 52.  7  inches  for  C  •29*066  7  inches  for 
The  head  diara.  23*3 168  J  ale  gall.  1  2i'io3  3  wine  galL 

The  ullage  wine  gall.  Ale  gall.  [  ^ 


The  fame  anfwer’d  by  Mr.  Rich.  Tapper., 

Let  H  rm  the  head  diameter,  B  —  bung,  D  the  difference 

B  —  H.  By  Mr.  Oughtred’s  theorem  1  —  ^  ^ 

^ '  3 

the  diameter  of  an  equal  cylinder,  . 

\  But 


*  II.  Qjj  e  s  t  i  o  n  iotf. .. 

Putting  b  and  h  for  the  bung  and  head  diameters ;  by  Oughtred’s 
rule  j^/~~ — —  =  the  mean  diameter  “  (by  the  other  me¬ 


thod  mentioned  in  the  queftion) 


b 


=*-X  i  +  t=’JL+?l 

I  o  IO 


•  •  •  t?  3 

from  this  equation  is  found  h  “  —  b;  that  is  the  bung  and  head 

diameters  are  exactly  in  proportion  as  73  to  53. - Now  let  732 

ind  55  z  be  the  two  diameters;  then,  fuppofing  the  content  9S 


tie  gallons, 


2  X  73  z  d  4-  53  z)‘ 


J. 


1077*157 

98  X  1077-157 


X  40*5  =•••  98  ;  henc®  z 


„  ,  ■  =  ‘43993*5 1,  and  consequently  the  two 

40-5  x  2.73  +  S3 

diameters  73 z  and  532  are  32411535  and  23*31662. 

Then  for  the  ullage  of  the  calk,  it  may  he  truly  found  by  the 
rule  in  Cor.  2  page  X90  Menfuration.  Or,  to  ufe  the  approxima¬ 


ting  rule  given  at  page  545  of  the  fame, 


1 1 


'3425155  5 


32‘ 1 1 535 

the  circular  fegment  anfwcring  to  this  quotient  is  -237858 66  ;  then 
98 


•23.7858 66  X  7 


7854 


zp’68  gallons  =r.  the  ullage  nearly. 
Z  3 
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But,  ’ *jB  +  *3//  =  the  diameter  of  the  equal  cylinder  per 
queition  ;  by  involution,  tranfpofitlon,  and  divifion,  we  have 


BB  - 

-  126  HB  -  ■ 

-  U  h  H,  and  HH  - 

126  HB  - 

53 

53 

73 

53 

BB.  Hence 

B  =  U  ff.  and  //  = 

S-lB. 

73 

53 

73 

Wherefore  it  will  be  as  53  :  73  : :  H  :  B ,  and  the  con¬ 
trary,  univerfally:  and  the  diameters  21*103  and  29*066  for 
wine  gallons,  or  23*316  and  32*115  for  ale. 

Le t  x  zz  -§  difference  of  the  wet  and  dry  inches,  b  ~  \  bung 
diameter.  Then  ay  b  b  —  xx  ~  the  breadth  of  the  fur  face 
of  the  liquor  in  the  middle  of  the  cafk  ;  and  multiplying 


by  x,  the  fluent  will  be  2  b  x 


x- 


5 76  3  7 


3  b  20b  3  56 bs 

— •  & c.  =2  the  area  of  the  middle  fegment  of  a  circle  to  the 
radius  b ,  and  the  chord  lines  didance  from  the  center  in  the 
bung  diameter  x. 

Now  to  find  the  length  of  the  radius  at  any  didance  from 
the  bung  diameter : 

Let  a  —  \  length  of  the  fpheroid,  /  ~  \  length  of  the 
cafk,  h  —  head  diameter.  Then  a  a  :  bb  ::  a  -+■  1  x  a  —  l 
{a  a  — -  //)  :  bb,  hence  a  ah  h  —  a  abb  —  /  lb  b  ;  put  e  — 

t'b  ■ — bb,  then  — 


Let 


the  didance  of  the  circle 

llbb 


from  the  bung  diameter  whofe  radius  is  fought.  Then 
llbb  —  c  z  z  llbb 


bb  : : 


cz  z 


the  fquare  of  the  ra- 


€  U 

dius ;  which  rais’d  to  the  \  power,  it  will  give  the  radius 


czz 


ccz4 


c c c  z6 


5c4  Z- 


7  Cs 


i  o 


2 bll  Zb1  l4  16b5  l6  12 Zb1  Is  256b9/10 
&c.  which  rais’d  to  its  feveral  powers,  and  fubflituted  in 
the  room  of  b,  it  will  give  the  area.  The  feries  multi¬ 
plied  by  the  fluxion  of  z,  gives  the  folidity  or  quantity7  of 
liquor.  Then  find  the  fluent  of  each  term,  and  let  /  —  z, 
the  feries  will  fliew  ~  of  the  difference  of  the  wet  and  dry 
parts  ;  or,  if  /  the  whole  length,  gives  the  \  difference, 
which  added  or  fubfra&ed  with  the  contents,  fhewsf  the 
quantity  of  liquor  in  the  calk,  65*5541  vacuity,  32*4458 
wine  gallons. 


* 
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#  III.  j Quejlion  107  answer’d  by  Sylvia. 

The  fum  of  any  whole  quantity  and  the  exceffes  of  its 
greateft  part  above  each  of  the  other,  being  divided  by  the 
number  of  parts,,  gives  the  greateft,  and  thereby  all  the 
other  parts.  Hence  the  fir  ft:  had  1361,  the  feeond  1339,  die 
third  1288,  and  fourth  1231  votes. 


f  IV.  Quejlion  108  anfwerd  by  Mr .  A.  Naughley. 


Let  b  ~  65*5  perches,  c  =  52*16,  d  =  46*98,  p  —  ig  . 

a,  e>  0 ,  u,y,  —  feveral  fegments  of  the  lines  in  the  triangle! 

Then  e  e  • —  y  y  —  u  u,  aa  —  dd+idy  —  y  y  ~  u 

cc  —  2  ce  +  s  e  —  00  ~  pp,  by  47  Euc.  1  \  c  \  e  w  b  \  a, 

by  2  Euc.  6;  and  0  +  y  •*  c  :  :  y  :  e,  by  4  Euc.  6  :  whence 

,  .  .  bb  ,2 de  . - * - - - - 

this  equation  —  ee  —  ee  - y—  V cc  —  pp  -F  e  e  — ■  %Ce  2= 

dd  “  2077*9612,  which  reduced  and  extracted,  gives  * 
28*32;  confequently  *  =  35*36,  <5  —  15*63,  y  zz  1 8  56,  u  zz 
21*39,  and  the  whole  bafe  86*539. 


/#’s  fhare 
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67’s  /hare 
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A.  R.  p. 
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V.  dbuejlion 


*  III.  Question  107. 

The  rule  mentioned  in  the  original  folution  above,  is  thus  dif- 
eovered  :  Let  the  fum  s  be  divided  into  n  parts,  of  which  the 
differences  between  the  greateft  and  each  of  the  reft  are  a ,  5,  c,  d , 
8zc.  Then  if  x  be  the  greateft,  x  —  a,  x  —  5,  x  —  c,  x  — -  d,  & c. 

will  be  the  others ;  arid  their  fum  v  +  v  —  a  +  x  —  b  x  ~  c 

-4-  x  —  d  8c c.  or  nx  —  a  —  b  —  c  —  d  See.  zz  s ;  hence  nx  zz 

s  +  m,  putting  m  for  the  fum  of  the  differences,  and  x  zz  5  m. 

n 

zz  the  greateft ;  which  is  the  rule. 

d  IV.  QjJ  E  S  T  I  O  N  108. 

The  original  folution  may  be  explained  by  this  figure,  in  which 
EFGD  is  the  redtangle  inferibed  in 
the  propofed  triangle  ABC,  and  B H 
perpendicular  to  AC\  then  the  nota¬ 
tion  makes  b  zz  A  B,  c  zz  B  C,  d  zz 
F  G,  and  p  zz  E  F  ;  alfo  a  zz  F B, 
ezzBG ,  0  zz  DC,  u  zz  B  I,  and  y  zz 
G  I  zz  D  H  ;  and  hence  the  equa¬ 
tions  and  proportions-  in  the  folution 
arc  evident. 


Id 
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*  V.  Quejlion  109  anfwer'd  by  Mr.  Tapper. 

3_  a  / 

Given  <2 21  —  #3  j=  4*962 =:  $ ^  to  find  a.  Let  x6 

i_8  1  2 

a ;  then  x 1 8  —  and  x 1  2  —  #7?,  alfo  x  2  —  x  T  as 
£x5s  which  when  contracted  is  x9 —  x4  =  £x5,  and  by 
tranfpofition  and  divifion  xs  —  bx1  =  1.  Here  x  will  be 
found  =  1*7425615449  "+■>  and  x*5  =2  a  =2  27*9981125  ~ 
27  years,  364*day3,  13  hours  and  \fere>  or  28  years  pr oxime* 

f  VI.  QueJHon  no  anfwerd  by  Mr.  Nat.  Browne. 

The  latitude  46°  33%  the  hours  8h.  24  m.  and  ioh.  15  m. 

The 


But  the  folution  wiH  be  Ampler  thu^  :  Put  b,  c,  d,  and  p  for  A  B , 

BCy  FG,  and  G  D  refpectively,  as  in  the  original  folution;  and 

A B  B  C  AC  c 

~  „  "  7777  =  7-7  ™  x  :  and  hence  ax  —  A  C,  and  bG  zz 
b  b  b  G  r  G  x 

Then  dx  :  b  4-  c  ::  b  —  c  :  --  J  C-~  —  AH  —  HC  \  hence 

bb  — 


CH  =  —  — 

2 


,dx 


dx 

ddxx  —  bb  cc 
1  dx 


;  and  then  BH*  zz 


BCl  —  CHZ  zz  c2  — 


^  d  x  x  —  b  b-3\rcc)‘l  4^4  c2  —  dz  x2  —  w*  2 


2  */x 


4 i2  x: 


by  putting  w2  for  &2  -be2.  Again,  CG  :  GD  ::  CB  :  BFt 

-  1L. 


Confequently 


4  $  2  c  2  — dz  xz  —  w  *) 1 


X -  1> 


X  ■ —  I  *  '  4^2  x2 

from  which  equation  x  is  found  zz  i ‘8s  nearly,  and  hence  the 
other  quantities  all  become  known. 


f  VI.  Qj7  k  s  t  i  o  n  i  io. 

Here  are  given  two  obferved  altitudes  of  the  fun  (fuppofed  to 
be  freed  from  the  errors  of  refraction),  with  the  (fuppofed)  true 
interval  of  time  between  the  obfervations,  as  alfo  the  declination  of 
the  fun  ;  to  find  the  latitude  and  true  times  of  obfervation.  It  is 
admitted  that  the  watch  or  time-keeper  may  be  too  fait  or  too 
flow,  but  yet  however  it  is  fuppofed  to  go  true  for  the  in¬ 
terval  of  time  between  the  obfervations.  The  declination  for  the- 
fuppofed  middle  true  time  between  the  times  of  obfervation,  may 
be  ufed  for  the  common  declination  at  both  times,  unlefs  the 
interval  of  time  be  great ;  but  if  this  be  thought  not  fufficiently 
accurate,  let  the  declinations  be  taken  for  the  two  fuppofed  true 
times  themfelves,  aad  ufed  in  the  calculation. 
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,  In  the  firft  part  of  the  queftion 
there  is  given  m  a  right-angled  tri¬ 
angle  ABC,  the  cathetus  AB,  and 
the  alternate  iegment  of  the  hypo- 
thenufe  CD ,  uniide  by  a  perpendi¬ 
cular  B  D,  let  fall  from  the  right 
angle;)  to  find  the  other  fegment 
DA.  Put  c  —  AB,  b  —  CD,  and 
there  will  arife  this  theorem,,  a  ~ 

V c c  4-  %b  b  —  \b  —  4*81903,  and 
by  47  Euc.  1,  the  bafe  —  11*0836, 
the  perpendicular  DB  ~  6*55  ;  which 
compleats  the  triangle. 


Then 


ConJlruBion, 

On  a  proper  plane,  as  a  primitive,  defcribe  the  triangle  OP©* 
making  ©  P,  OP  equal  to  the  co-declina¬ 
tions  for  the  two  times,  and  the  angle  at 
P  equal  to  the  given  interval  of  time  ; 
then  will  P  be  the  pole,  and  ©,  0  the 
places  of  the  fun  at  the  firff  and  fecond 
obfervations.  Agdn,  about  the  poles 
0,  0  defcribe  two  circles  at  the  diflance 
of  the  two  obferved  co-altitudes  and  in¬ 
terfering  in  Z  the  zenilh  of  the  place.  ) 

Then  a  great  circle  deferibed  through  P,  Z 
will  be  the  meridian,  the  arc  P Z  “  the 
co-latitude,  and  the  angles  ZP©,  ZPO  the  meafures  of  the 
times  required. 

Calculation. 

.  Drawing  the  great  circles  ZO,  20.  In  the  triangle  OP©  are 
given  the  two  Tides  OP,  ©  P  equal  the  two  co-decf nations,  and 
the  included  A  0  P  Q)  —  the  interval  of  time;  to  find  0  0  and 
and  the  A  0  0  P.  Then  in  the  triangle  OZ0,  are  known  the 
three  fides ;  to  find  the  A  0  0  Z;  which  taken  from  the  /.  0  ©  P, 
there  remains  the  A  Z  0  P.  Laflly,  in  the  triangle  Z  ©  P,  are 
known  the  two  Tides  Z0,  ©  P,  and  included  A  ZQ  P;  to  find 
the  fide  P  Z  the  latitude,  and  the  A  Z  P  0  the  time  for  the  firft 
obfiervation  from  noon  ;  from  which  taking  the  given  difference 
OP0,  there  remains  the  time  of  the  fecond  obfervation  from 
noon. 
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Then  from  E  where  Newbold  Hands,  there  is  given  the 
angle  AEB  88°  15';  EEC  149°  45';  and  CEA  1220.  To 
find  the  diHances  E  A ,  E  B,  E  C ,  and  £  Z).  And  here  we 
mud  note,  as  in  the  anfwer  to  queftion  100,  that  as  any 
two  of  the  angles  given,  together  exceed  180  degrees,  the 
point  where  Newbold  Hands  will  fall  within  the  triangle 

ABC. 

Now  if  you  fuppofe  a  circle  to  pafs  through  C  Eathorpe,, 
E  Newbold,  and  B  Tripontium,  and  bifeH  the  line  CB, 
producing  that  bifecHon  through  the  center  of  the  circle,  it 
will  cut  the  periphery  in  a  point,  from  whence  lines  drawn 
to  B  and  C,  will  compleat  a  tripezia  infcrib’d  in  a  circle ; 
which  by  22  Euc.  3,  has  the  two  oppofite  angles  taken  to¬ 
gether  equal  to  two  right  angles :  hence  the  angle  at  the 
periphery  will  be  30°  15''.  In  like  manner  proceed  with  the 
3  points  AEB ,  and  the  angle  at  the  periphery  will  be  91°  45'° 

Then  if  from  the  center  of  the  firft  eircle  you  draw  lines 
to  B  and  Cy  the  angle  contained  between  them  will,  by 
so  Euc.  3,  be  double  to  that  at  the  circumference,  viz.  6oa 
30',  and  in  the  other  circle  it  will  be  183°  3 o' . 

But  it  will  be  needlefs  to  explain  the  matter  any  farther, 
having  already,  in  the  lad  year’s  diary,  given  as  clear  a 
demonHration  as  could  be,  without  a  large  fcheme  that 
would  admit  of  all  thofe  lines  and  circles  requifite  thereto 
what  remains  being  purely  trigonometrical,  from  whence  I 
have  deduced  this  followig  anfwer. 

Tapper • 
M.F.  P. 

8  I  5 
8  7  22 

4  6  ar¬ 
il  o  29 
6  4  20 
13  6  3 

7  4  26 

f  3  »  I 

8  i  II 

4  I  2© 

Mr.  Rich.  Tapper  answers  in  the  manner  following. 

Let  a  2=  the  didance  of  Tripontium  and  Eathorpe;  c  =  the. 
didance  of  Tripontium  and  High  Crofs  =  2605  poles;  ?io=z 
the  didance  of  Brinklow  from  Eathorpe  =  2862  poles  ;  then 

a  ™  ccnn  -+■  \  —  \nn  ~  3549*9109  poles  ;  which 

call  d.  Let  s  =2  line  of  30°  15'  ;  m  its  cofine,  or  fine  of 
£49°  4 5' ;  z  =.  the  line  of  88?  15' ,  x  its  coline,  1  =  radius. 

Imagine 


o*  C  From  High  Crofs  toTripontium 

utv  n  |  prom  Eathorpe  to  Brinklow 
To  complete  the  triangle  — 
Brinklow  to  High  Crofs  — 
Tripontium  to  Eathorpe  — 
Brinklow  to  Tripontium  — 
Eathorpe  to  Bennones  — 
CTIigh  Crofs  — - 

N-bold  to 

^Brinklow  — 


M.  F.  P.  1 

AB 

8  1  5 

CD 

8  7  22 

DA 

4  6  22 

BC 

1 1  0  32 

DB 

6  4  16 

CA 

136  4 

EA 

7  4  24 

EB 

322 

EC 

8  1  16 

ED 

4  1  16 
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Imagine  the  line  which  joins  Newbold  and  Tripontium  to 
be  extended  through  the  foife,  and  a  perpendicular  let  fall 
from  Eathorpe  upon  it ;  alfo  a  perpendicular  from  High 

Crofs  upon  the  faid  line.  Then  d  :  s  :  :  a  :  -j  ~  the  fine 

of  the  angle  made  by  the  lines  which  join  Tripontium  and 

Newbold,  and  Tripontium  and  Eathorpe,  1  :  a  ::  —  :  as 

~  the  length  of  the  firft  perpendicular,  1  :  d  : :  m  :  ma  =2 
the  diftance  from  Newbold  to  the  place  where  the  faid  per¬ 
pendicular  cuts  the  extended  line  ;  and  V dd  —  a  as s  —  ma 
™  the  diftance  of  Newbold  from  Tripontium,  by  47  Euc.  1, 


Now 


\/dd  — •  aas  s 


the  cofine  of 


as 


Then, 


V  dd 


aas  s 


d  zd 

Newbold  to  High  Crofs  ; 


s/dd  —  aas s  —  the  diftance  from 


a  s 

~d 


c  a  s 
d 


—  the  diftance 


from  Tripontium  to  the  place  where  the  perpendicular  from 
High  Crofs  would  cut  the  line  between  Newbold  and  Tri- 


•  «  d  d  '  s  s  ci  ct  c  /  7  7 

pontium,  and  i  :  c  ::  — - ^ ^  yd  a 


d 


ssaa 


x  c 


the  perp.  alfo  z  :  'jV’dd —  ssaa  : :  x  .  ^ 


\/dd- 


ssaa 


the  diftance  of  the  perpendicular  from  Newbold.  Hence 

x  c  .  ,—7—; -  sea  ... 

s  s  a  a  —  m  a  -t~  — — ,  which 


this  equation,  1  —  X  Vdd- 


reduced  gives  this  theorem  a 


^612*7383  poles.*  £KE.I. 


d  — 


d 

C  X 

z 


/  c  s  | 

V  T  T  wl 


d 


-h  m\  +  s 


sex 

dz 


Of 


*  The  Prize  (Question. 

This  queftion  will  be  conftru<Tted  thus  : 
Conftruttion. 

In  the  firft  place  we  have  given,  in  a  right-angled  triangle, 
one  leg  A  B,  and  the  alternate  fegment  CD  of  the  hypothenufe 
made  by  the  perpendicular  B  D  ;  and  the  triangle  will  be  con- 
ftru6ted  as  queftion  a 3  page  84.  Again,  the  point  E,  where  the 
three  lines  A  E,  B  Et  CE  make  given  angles  with  each  other,  will 
be  determined  as  in  queftion  100  page  24a. 
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0/  /■/?<?  Eclipfes  in  1725. 

Inhere  will  be  fix  eclipfes  this  year:  Four  times  will  the 
moon’s  dark  body  interpofe  between  the  fun  and  earth,  and 
hide  his  face  ;  and  twice  will  the  earth  interpofe,  and  hinder 
the  fun  from  enlightening  the  moon  :  but  of  thefe  only  one 
of  the  moon  will  fall  upon  our  part  of  the  globe. 

1.  Sun  eclipfed,  the  ad  of  April,  at  2  in  the  morning, 
invifible. 

2.  Moon  eclipfed,  the  36th  of  April,  at  9  morning,  invifible. 

3.  Sun  eclipfed,  iff  of  May,  at  10  forenoon,  invifible. 

4.  Sun  eclipfed,  '25th  of  September,  at  7  morning,  invifible. 


5.  Moon  eclipfed,  on  Sunday  the  10th  day  of  Oftober,  at 
7  o’clock  in  the  evening,  total  and  vifible.* 


Begin 
h.  m. 

Begin 
tot.  d. 

Midd. 

End 

total 

End 

Dura 

Dig. 

Aftronom.  Coventry 

V  10 

VI  7 

VI 56 

VII4 

42 

3  31 

21  56 

Chattock,  London 

S  13 

6  12 

7  '  4 

7  56 

55 

3  4i 

22  33 

Child,  Newport 

5  28 

6  26 

7  14 

8 

:  59 

3  32 

21  36 

Turner,  Hull 

5  15 

6  9 

6  55 

7  41 

§  36 

3  20 

Leadbetter,  London 

5  29 

6  2'7 

7  V 

3  3 

Q  I 

3  3  2 

21  36 

Sparrow,  Nottingham 

5  5 1 

6  4 

6  53 

7  4  3 

3  4i!3  35 

22  O 

6.  Sun  eclipfed,  24th  of  October,  at 

11  at  night,  invifible. 

New 


*  This  eclipfe  was  obferved 
1.  At  Alb  mo  by  S.  Fr.  Blanchinu 

h.  m. 

6  4 $  Tata’  Immerfon. 

8  jo  Emerfion 

9  3,5  The  End. 

z.  At  Briftol  by  Jer.  Burroughs,  Efq. 

App.  Time 
h.  m.  s. 

l  31  10  Emerfion  or  beginning  of  light 

S  zp  30  End. 
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I.  Quejlion  m,  by  Mr.  Rich.  Whitehead. 

In  Tome  company  lately,  mathematical  fellows, 

By  the  fide  of  a  pond  which  flow’d  hard  by  an  aiehoufe, 

I  began  to  be  pert  with  my  angles  and  fquares, 

With  my  areas,  my  bafes,  my  cones,  and  my  fpheres  ; 

(For  to  talk  of  old  Euclid,  you  muft  know  I  am  prone. 

And  when  out  of  his  elements,  am  out  of  my  own;) 

When  fays  one  that  fat  next  me,  hold,  prithee  a  word, 

I’ll  hold  you  ten  {hillings  for  the  good  of  this  board, 

Yon  don’t  tell  me  how  far  crofs  the  water  his  wide, 

From  the  place  where  we  hand  to  that  tree  on  this  fide, 

And  what  fpace  does  each  of  thefe  objects  divide. 

From  the  boat  which  now  lies  pn  the  oppofite  lhore, 

With  rny  fquare  and  a  line  (for  they’d  grant  me  no  more) 

I  meafur’d  in  yards,  as  by  figures  you  fee,  147$ 

From  beyond  the  faid  houfe,  ftrait  with  it  and  the  tree. 
Then  fquare  from  this  line  I  immediately  went. 

Or  a  right  angle  made,  the  page  fhews  the  content,  475 
Till  the  boat  and  the  tree  were  exad  in  one  line; 

Then  I  meafur’d  five  hundred  yards  feventy  and  nine,  579 
Quite  up  to  the  boat  !  then  I,  ftrait  with  the  houfe. 

From  the  tree  meafur’d  yards,  as  the  page  fairly  (hews;  259 
The  meafure  I  took  fquare  from  thence  you  muff  note,  507^ 
Till  I’d  brought  the  faid  houfe  in  a  line  with  the  boat: 

Then  up  to  the  boat  to  make  matters  more  clear, 

I  meafur’d  thofe  yards  which  in  margin  appear.  674-f’ 

To  finiih  rny  working,  what  made  me  the  quicker. 

Was,  I  thought  I  cou’d  do’t,  and  make  fure  of  the  liquor; 
But  mv  boafted  rules  fail’d  me,  nor  with  all  my  deep  fearches 
Cou’d  I  find  out  the  diftance,  with  its  roods  and  the  perches. 
So  ladies,  I  beg,  for  you’re  nice  at  difeerning, 

You’d  untie  this  hard  knot,  which  has  puzzl’d  my  learning. 

II.  Quejlion  112,  by  Mr.  Tho.  Dod. 

A  wretch  who  fcorn’d  to  ufe  th’  appointed  means 
Heav’n’s  blifsful  courts  to  reach,  on’s  own  thus  leans; 
Who,  by  mechanic  art,  a  ladder  rais’d 
So  high,  it  almoA  all  mankind  amaz’d. 

Thus  Jacob  did,  fays  he,  and  why  may’nt  I 
Scale  heav’n  as  well  as  he  ?  at  leaft  I’ll  try. 

Wrapp’d  in  the  clouds  his  head  fecurely  lies. 

And  feems  inviron’d  with  the  azure  Ikies; 

A  a 


From 
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From  which,  ’tis  faid,  a  fire-ball  falling  down. 
Let  off  a  cannon  at  the  bafe,  whofe  found 
Approach’d  the  ear  at  top  in  the  fame  time 
The  fire-ball  fell  from  ladder  fo  fublime. 

Tell  me,  ye  fair,  if  he  to  heav’n  was  got, 
Or  how  far  ibaring  from  this  earthly  fpot. 


III.  Quejlion  113,  by  Mr.  Tho.  Grant. 

A  father,  dying,  left  three  daughters  fair, 

To  whom  he  gave  five  thoufand  pounds  a  year, 
On  fuch  conditions  as  did  them  engage 
To  have  their  fhares  proportion’d  to  their  age  ; 
But  of  their  ages  all  that  can  be  known. 

To  effedt  the  purpofe  is  here  under  fhown. 

If  to  each  daughter’s  age  when  fquared  you 
Add  the  rectangle  of  the  other  two, 

Thefe  *  numbers  will  expofe  themfelves  to  view,. 
Now  ladies  fair,  I  pray  exert  your  fkill,  . 

And  tell  them  how  to  fatisfy  the  will. 

*  1000,  980,  92,0. 


IV.  Qiieftion  1 14,  by  Mr.  Chrift.  Mafon. 

When  mighty  Jove  this  world  immenfe  did  frame. 
And  beauteous  form  from  dark  confufion  came, 

No  fooner  he  his  fiat  did  difplav, 

But  the  crude  mafs  of  atoms  all  obey  .; 

Each  to  their  center  with  full  fpeeci  did  hade, 

And  dawning  light  peep’d  o’er  the  gloomy  wade: 
Then  boundlefs  aether  its  expanfion  made, 

And  the  foundations  of  the  heavens  were  laid. 

'For  homogeneous  matter  was  compact, 

And  earthly  atoms  into  form  did  act : 

The  humid  vapours  into  feas  were  made. 

Which  did  the  borders  of  the  earth  invade.  - 
The  grofier  air  around  ’em  both  was  fpread. 

Like  a  foft  cov’ring  to  a  nuptial  bed. 

Plants,  fruits,  and  flow’rs  receiv’d  their  genial  birth, 
Andfprung  with  vigour  from  the  pregnant  earth. 
Then  ftraight  was  hufh’d  the  elemental  wars. 

And  formed  thence  fun,  moon,  and  twinkling  ftars ; 
Then  fifii,  and  fowl,  and  beafts  for  food  or  prey ; 
And  laftly  man  the  whole  for  to  lurvey. 

To  contemplate  and  calf  his  eyes  above, 

See  with  fur  prize  the  heav’nly  bodies  move. 


And 
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And  with  delight  the  wand’ring  planets  trace, 

Which  thro’  the  zodiac  move  from  place  to  place  : 
Their  motions  and  their  magnitudes  compare, 

And  thence  conclude  how  uniform  they  are; 

How  ev’ry  one  keeps  in  their  proper  fphere, 

And  not,  like  mankind,  ftrive  to  interfere. 

But  ere  our  thoughts  an  aerial  journey  take, 

Firft  let  ’em  here  afuppofition  make; 

That  if  a  ball  upon  the  earth  fhould  weigh* 

Ten  pounds  in  troy,  and  then  cou’d  it  convey 
To  th’  furface  of  each  planetary  fphere ; 
i  pray  unfold  what  weight  it  wou’d  be  there 

V.  Quejlim  ii  j,  by  Mr.  Bernard  Anne ly«  ^ 

Once  on  a  lofty  hill,  whence  ev’ry  where 
Around  a  glorious  profpect  did  appear; 

There  many  fair  and  wond’rous  works  difplay’d,  • 

Of  art  and  nature  exquifitely  made  : 

Amidft  the  various  beauteous  objects,  I, 

From  far,  a  (lately  fabric  did  efpv. 

Rais’d  on  fair  ground,  that  level  flood  with  me  : 

Its  height,  I  found,  one  hundred  foot  want  three. 

That  time  the  fun,  going  down,  came  in  a  line 
Streight  with  the  houfe  and  nra;  in  height  ’twas  then 
An  hour’s  half  quarter;  by  which  the  time  did  prove 
Exa6t  feven  hours,  and  minutes  fifcy-live. 

This  on  the  firfl  of  June.  Then,  ladies,  fliew 
The  diflance  of  the  building  to  our  view  l 


VI.  Quejlion  116,  by  Mr .  John  Simmons. 

An  oblong  clofe  of  meadow  ground. 

That  is  by  water  compafs’d  round: 

This  by  my  paces  I  have  found. 

That  the  rum  of  each  fide  and  end. 

If  to  the  diagonal  be  join’d. 

Their  total  makes  juft  half  a  mile. 

I’ve  purchafed  this  clofe  (or  ifle ) ; 

And  muft  for  it  give,  by  bargain, 

For  each  fquare  yard,  a  penny  farthing; 

But  know  not  what  is  the  whole  fum, 

Which  is  the  main  thing  to  be  known. 

There’s  one  I  ailed  knew  well  enough. 

An  old  geodefian  gruff, 

That 


A  a  z, 
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That  lately  did  the  fame  furvey: 

Without  large  fees,  no  more  he’d  fay 
Than  this,  6  Lefs  iides  or  ends  are  in  extreme 
‘  Ratio ;  and  the  diagonal's  the  mean  r 

*  Or  greater  fegment,  and  each  fide  a  mean  to  them.  3 
4  With  thefe  hints  you  may  find  the  anfwer, 
i  I'm  very  buly — pray  be  gone,  fir.’ 

Ladies,  the  (ides  and  purchafe  pray  declare  *) 

In  your  diary,  the  next  year :  y 

Nor  care  a  fig  for  the  furveyor.  J 

The  Prize  BTuejlion. 

1  ’ 

With  what  vafl  fpeed  have  all  improvements  run 
Thro’  all  the  ages  fincethe  arts  begun. 

Euclid’s  collections,  full  twenty  centuries  Once, 

Their  mathematic  knowledge  may  evince : 

Archimedes  the  next  age  did  produce, 

Excelling  all,  was  born  in  Syracufe: 

From  him  georrftry  did  much  light  receive : 

Kife  of  the  globes  and  fpheres  to  him  they  give  : 

The  fiver  mix’d  with  gold  in  Hiero’s  crown. 

By  ilatic  art,  he  made  the  workman  own. 

Said,  If  he  engine-footing  had,  cou’d  move. 

By  force  of  fcre.ws,  the  mighty  feat  of  Jove  ! 

When  Marcellas  laid  liege  to  Syracufe, 

The  Romans  fuffer’d,  by  his  engine’s  ufe 
In  throwing  ftones  ;  which  fhow’red  from  the  fky, 

Like  thunderbolts,  the  Romans  to  annoy. 

But  that  great  Roman  foul  ftridf  orders  gave 
In  ftorm  and  plunder,  Archimedes  to  fave. 

But,  curfed  fate  !  by  common  foldier’s  hand 
He’s  kill’d,  whilft  poring  on  his  fchemes  in  fand. 

What  mathematics  fuffer’d  by  fuch  blow, 

Ah  fruitful  brain  !  ftill  ages  want  to  know. 

By  curious  theorems,  he  the  dillance  knew 
To  the  enemy,  where  the  ftones  he  threw: 

Who  viewing  from  a  corner  of  the  wall, 

Which  there  run  ftraight,  (an  acute  angle  call) 

Along  the  wall  four  hundred  yards  he  pac’d, 

Where  he  the  warlike  thund’rmg  engine  plac’d  : 

Their  camp  to  this  line  a  right  angle  made  ; 

Parallel  to  the  wall’s  ditch,  ' tis  faid, 

Whofe  length  and  diftance  is  not  known ; 

But  to  our  purpofe,  fomething  hence  is  fhown  ; 

For  at  each  Ration,  when  the  camp  he  fpy’d, 

It  cut  the  ditch’s  ends,  as  both  he  try’d. 

From 


I 
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From  the  firft  dation  to  the  ditch,  is  found 
Two  hundred  yards,  meafur’d  along  the  ground. 
From  the  enemy  to  the  ditch’s  other  end, 

Two  hundred  fixty  yards  our  hi  (Fries  fend. 

Let’s  know  the  didance  where  Marcellus  flandsj 
And  a  theorem  anfwering  our  demands  ? 


1726. 

Shiejlwns  anfwered * 


The  mth  Quejlion  anfwerd  by  Mr.  C.  Maforu 


A  a  3  Which 


&7Q  Ladies*  Diaries.  \Jdeighton.~\  1 726. 

Which  equation  reduced,  and  the  fums  colledled,  &c.  gives 
a  —  1078*0833  :  Then  a  — f  is  the  diftance  between  houfe 
and  boat  DG  ~  403*7499,  and  DC  the  diftance  between 
the  houfe  and  tree  =  692*2499,  and  G C  between  the  boat 
and  tree  =  386.*  i? \E.l . 

N.  B.  The  letter  G  is  omitted  at  the  boat  in  the  preceding 
figure . 


II.  Chtefiion  112  anjhverd  hy  Air.  Sam.  Roufe. 

Sound  moves  1142  feet  per  fecond  ;  heavy  bodies  fall 
i6rV  feet  in  the  frit  fecond,  according  to  Dr.  Halley, 
Then  put  azz  i6tV,  b  =  1",  x  =  ladder’s  height,  d  =  the 

time  found  hies  1  6tV  feet ;  a  :  x  : :  b  b  :  —  —  fquare 


defcent  of  the  ball.  And  <2 :  x  : :  a  : 


Tv 


the  time  found 
moved 


*  I.  Qjj  e  s  t  1  o  N  III. 

The  final  equation  will  be  fimpler  by  fubftitu'ting  x  for  the  un¬ 
known  perpendicular  G  e,  the  known  quantities  being  as  in  the 
original  folution  :  for  then,  by  fimilar  triangles, 

S  ~  x  '•  g  :  :  /  :  =  D  F> 

d  —  * 

and  c  - —  x  :  c  :  :  d  :  — - -  zz  AC ; 


x 


hence,  by  right-angled  triangles  and  fubtraclion, 

-  r2  —  V,  - 


DC 


/  ccdd 

""  V 


and  D  C 


fi- 


ffgg 
- - > 

£  —  * 


T- 


ccdd 


C  —  X\  -  g—x  I 

And  here  if  CE  or  h  be  fuppofed  equal  to  B  D  or  b,  as  thofe 
d* fiances  are  arbitrary,  arid  might  as  weil  be  meafured  equal  as 
unequal,  then  the  final  equation  will  become  bardy 
ccdd  ^  ffg? 


x  i‘ 


g%3  in  which  x  is  cafily  found. 
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d  x  / 

moved  to  the  ladder’s  top.  Confequently  —  =r 
bbx  ddxx  . .  bba 


27 1 

x  b  b 


a  'a 
—  81088* *085  feet  ~ 
27029'36  yards  =15  miles,  a  furlongs,  34  perches,  7  feet.* 


whence 


aa  1  '  ''  dd 


■  ,  ••  .  t 

f  III.  Quejlion  113  anjkver'd  by  Mr.  John  Turner. 

+  =:  b  —  1000 ") 

Let  \ee-\-au~c—  9 80  by  the  question,  then 
C.  uu  a  e  ~  d  ~  9  zoj 

+  8  &  s  —  1%  dii6  -h*  %bcu4  —  b^  uu  -r  bbcc 
+  1  Zddu^  —  c 3  &  «  —  %bcdz 

—  b  c  uu  -j-  d*  j>  rr  o. 

4-  5  $ c duu 

—  7  ddduu  J 

Which  being  collefled  and  reduced  gives  the  following 

numbers. 

Ages.  Portions. 

1 .  s .  d.  f« 

The  eldeft  23*5276 ")  ^1784  19  01*7568 

Second  22*7788  £  cafh  per  annum  <1728  a  8^*3738 

Youngeft  19*5991^  C1486  18  21*8694 

* 

C.  Mafon - - - 5000  000 

IV.  Quef- 


*  II.  QjT  E  S  T  I  O  N  1 12. 

The  folution  will  be  a  little  clearer  thus  :  Putting  a 

o 

c  —  1 142,  and  x  ~  the  height.  Then  a  :  a/x  :  :  1"  :  ^/ - 


x*tt> 


•  X 

time  of  falling  x  feet  ;  and  c  :  x  :  :  1"  :  -  ~  time  of  found’s 

c 

paffing  over  x  feet;  therefore  —  —  and  x  zz  —  zr  — -7— 

cc  a  a  I<5T3r 

8x088  feet. 

f  III.  Qjj  estion  113. 

Various  methods  of  folving  this  queftion  may  be  feen  in  Wallis, 
Kerfey,  and  Ronayne. 
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#  IV.  Quejiion  1 14  anfwer'd  by  Mr.  Rich.  Whitehead. 

Supppofe  the  fun’s  parallax  10  feconds,  and  the  magnitude 
of  the  earth  according  to  Norwood’s  obfervations ;  then  let 
a  ”  the  diftance  of  the  earth  from  the  fun,  p  —  the  perio¬ 
dical  revolution  of  the  earth,  s  —  the  periodical  revolution 
of  one  of  If.  fatellites.  To  find  its  diftance  from  If  fay 

~  the  eube  of  the  diftance  fought. 


P 1 


ai  s- 


PP 


And  as  the  fquares  of.thefe  periods  recip.  fo  are  the 
centrip.  forces  towards  their  refpedtive  central  bodies. 

Then  for  the  weight  of  bodies  on  their  furfaces,  if  the 
diftances  are  equal,  the  weight  will  be  as  the  quantity  of 
matter  the  bodies  contain.  If  the  quantities  of  matter* are 
equal,  the  weights  will  be  reciprocally  as  the  fquares  of  the 
diftances  :  Ergo,  If  neither  are  equal,  the  weight  will  be  in 
a  compound  ratio.  For,  as  the  diftance  between  the  fun 
and  earth,  and  the  quantity  of  matter  in  the  earth,,  is  to 
ten  pounds,  fo  is  the  diftance  of  Jupiter,  and  quantity  of 
matter,  to  the  weight  ten  pounds  would  weigh  on  his  fur- 
face ;  and  fo  for  the  reft.  ^  Hence  ten  pound  of  our  troy 
weight  will  weigh  on  the  furface  of  the  fun  244  pound,  on 
Jupiter  20,  on  Saturn  12*75,  on  the  empire  of  the  bedlamites, 
viz.  the  moon  3*45. 


Mr.  Alexander  Naughleyh  anfiwer. 


On  the  furface  of  the  fun  240, 

*4  19*9,  d'  6,  D 

g  2*15,  $  2*08,  I?  17* 

Mr.  Tho.  Dod  computes  them  from 

O  4 

T? 

D 

Mr.  Whifton’s  numbers  — ■  — 

34  5  X9’5 

i3‘o 

3*3 

and  Dr.  Cheyne's  theory  — 

79*3  6*4 

4*2 

5 

V. 

*  IV.  Q JJ  ESTION  II 4. 

The  proportions  of  the  force  of  gravity  at  the  furfaces  of  the 
planets,  or  the  proportions  of  the  weights  of  an  equal  quantity  of 
matter  at  each,  are  now  hated  thus : 

Sun  Moon  Mercury  Venus  Earth  Mars  Jupiter  Saturn 

„  1  1  4-  _  x  1 

%S  T  -  '  os  s  T  T  1  Jr 

Thefe  being  feverally  multiplied  by  10,  we  have 

a  so  3f  iV,  5  10  3T  J3r 

for  the  weights  required. 
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V.  Quefiion  115  answer'd  by  Mr.  J.  Turner. 

The  time  was  7  h.  55%  and  0  fetting  in  that  latitude  was 
oh.  am.  30s.  The  longitude  n  ai®  jo'  17".  Declination 
23°  i3?  53".  Afcenfional  difference  30°  37'  30".  To  find  the 
latitude,  having  the  declination  and  afcenfional  difference, 
tan.  declination  23°  13'  :  radius  :  :  s.  afcenfional  difference 
30°  37'  :  tan.  lat.  49°  52'  53".  Then  there  are  given  two 
fides  and  an  angle  included,  to  find  the -third  fide  the  co¬ 
fine  of  the  fun's  altitude  57'  5a".  Then  s.  ©  altitude  :  height 
of  the  objedt  :  :  coline  of  fun's  altitude  :  length  of  the  fha~ 
dow  5762*4  feet  =:  1930  yards. 

VI.  QueJHon  116  a nf- Leer’d  by  Mr.  Whitehead. 

Let  a  —  oblong’s  greater  fide,  e  =  leffer,  u  =2  diagonal, 
and  b  ~  83o  yards  —  \  mile,  in  proceeding  feveral  ffeps 
you’ll  have  V 5  x  u  —  b  ■—  2*  ;  put  g  y  5  ;  then  ccm- 

pleating 


*  V.  QjJ  E  S  T  I  O  N  I  I S . 

l 

The  time  8h.  2-§  m.  of  fuu-fet  is  found  by  adding  7|m in. 
the  half  quarter  to  7  h.  55  m.  the  time 
when  the  fun  is  diredtty  behind  the  top 
of  the  edifice ;  at  which  time  let  0  de¬ 
note  the  fun’s  place,  and  ©  the  point 
of  fun-fet ;  alfo  let  Z  be  the  zenith,  and 
_P  the  pole ;  and  let  the  great  circles  be 
drawn  as  in  the  figure. 

Then  will  Z  P  0  be  the  hour  angle  of 

7  h.  55  m.  and  ZP  ©  the  hour  angle  of  Q 

8  h.  z^min.  P©  or  PO  the  given  co- 
>  declination,  PZ  the  co-altitude,  ZO  the 
j  co-altitude  at  the  time  of  obfervation,  and  Z©  the  cc-altitude 
s  at  the  time  of  fetting,  which  will  be  a  quadrant,  it  being  the 
fa  difiance  between  the  zenith  and  horizon. 

Wherefore,  in  the  triangle  Z  P  (Pi  are  given  Z©,  P©,  and  the 
z  ZP©  ;  to  find  ZP  the  co-latitude.  Then  in  the  triangle 
2P0,  will  be  given  ZP,  PO,  and  their  included  di~ZPO\  to 
3  find  ZO  the  co-altitude  at  the  time  of  obfervation.  And,  lafily, 
{j  the  diftance  will  be  equal  to  the  length  of  the  fhadow,  which  is 
h  the  bafe  of  a  right-angled  plane  triangle  whole  perpendicular  is 
1]  the  height  of  the  building,  and  the  angle  at  the  bafe  the  ion’s 
i  altitude;  whence  appears  the  reafon  of  the  laft  fluting  in  the  Qu¬ 
ip  ginal  fo'ution, 

U  -• 
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&  k 


pleating  the  fquare  a  a  ■+■  ka  + 


880  —  588^  4-  i68^<g-  — -  i6^:5 
=  374490*04968136201. 


£  b  g  — ’  b  b 

4  14  —  4£ 

^jTiT  —  2#^  +  bb  __  ASbbg  —  lobb  gg  —  35  b  b 

49  —  +4gg 

12098496*879012673  +  __ 

32*30659103014048 

«  Hh  ~  (i.  e.  <z  +  ~  —430*299969)  —  611*9559213549“ 

2  7  1 — •  2^ 

Hence  the  greater  fide  of  the  oblong  is  a  =  181*65595 *,  *  the 
Idler  z=  142*80907  ;  diagonal  =  231*06994.  Content  2594* 
*1189  yards  at  id.  \  comes  to  135/.  2/.  3  a.  i  594- 

The  author  of  this  queflion,  in  the  4th  line,  by  the  words 
the  fum  of  each  fide  and  end ,  defign’d  to  have  meant  one 
fide  and  one  end  :  Then  the  anfwer  would  have  been  65c 97 
fquare  yards,  and.  purchafe  339/.  nd.  f ;  but  the  exprei- 
fion  will  much  eafier  mean  both  fides  and  both  ends,  and  the 
anfwer  above  truly  folves  the  queflion.*  Thz 


*  VI.  QjJ  ESTION  II 6. 

As  the  quefuon  is  worded,  the  fum  of  the  four  fides  and  the 
diagonal  mud  be  equal  to  half  a  mile,  and  the  diagonal  a  mean 
proportional  between  the  end  or  breadth  and  fum  of  the  diagonal 
and  the  faid  end  or  breadth. 

"Wherefore  if  z  zz  the  diagonal,  and  x  zr  the  breadth  ;  then 
x  z  - t-  vv  nr  zz,  and  hence  x  - r  z  X  - •  Alfo,  by  right¬ 


angled  triangles,  the  length  zz  y'zz  —  xx 


d\-^zz 


So  that  the  breadth,  length,  and  diagonal, 

are  to  each  other  as  ,  </  ¥~a - ,  and  1 ;  and  there- 

%  v  2, 

fore  are  in  continual  proportion. 

Now  ihe  fum  of  this  diagonal  with  twice  the;, length  and  breadth 
is  y'j;  tf  z\/s  — •  z  ;  and  then,  by  proportion,  as  this  fum 
is  to  half  a  mile  (the  fum  given  in  the  queftion),  fo  is  each  of  the 
above  proportional  quantities  to  the  breadth,  length,  and  diagonal 
of  the  figure  required.  Wherefore  half  a  mile  or  880  yards  drawn 

Vs  —  *  /Vs  — ■  1 

•  %  ^  % 
into  each  of  the  fractions  » - . — 

Vs-^V^Vs  —  '2  Vs^rV^Vs-z 
=, ,  will  produce  the  required  breadth, 


and - .  - - 

Vs  H-  V z  Vs  - 

length,  and  diagonal. 


J 
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The  Prize  Thieftion  anfwtr'd  hy  Mr.  Sara.  Harriot, 


In  this  right-angled  triangle  where¬ 
in  a  line  is  drawn  parallel  to  the  bafe, 
there  is  given  the  bafe  —  400;  that 
fegment  of  the  hypothenufe  next  the 
bafe  200  =  c ;  and  the  alternate  feg¬ 
ment  of  the  cathetus  260  =  d.  To 
find  the  cathetus,  See. 

d  +  a  :  h  :  :  d  :  -  =  y> 


e. 


d 

'M"a\ 


d 


a 


e  +  c  :  b  : :  e : 


b  e 
e-\ -c 


bd 

d-k~a 


per  fim.  triangles.  Hence 


bde-\-beazzbdc-\~  bed,  or  bde  zz.be  a,  and 


dc 


a 


e.  Again, 


7L  .71,  ,  ,  ccaa-bzdccadrccdd  ^ 

ob^rdd-y-zda-^r  a  azz  — ~~~ — - - — —  per  47  E.'i. 

Cl  Cl 

Hence  <2I * *  4  4-  2  da^  -1-  b  b  j 

4 ■  dd  C  a  a  —  z  c  c  d a  “  c  c  d  d . 

—  cc  j 

Then  a  —  141*73  ;  a  d  zz  401*73  the  diftance  fought* 
e  -r  e  from  firffc  flat,  to  the  camp  566*908;  y  zz  length  of 
the  ditch  258*883  yards. 


Mr.  R,  Tapper  anfnvers  it  thus  \ 

Let  a  zz  the  diftance  of  the  wall  from  the  ditch,  b  zz  z6@ 
yards,  n  zz  200,  m  400. 


a  a  zz  m.  which  reduced  will  be 


zb nna  zz  bb nn. 


I  -h  -  +  V  n  n 
a 

j?  4  4~  2  ba 3  ^  ' 

”  4-  771  m  a  a 

—  nn 

Here  a  will  be  found  141*7005  ;  a 4"  b  zz  401*7005  the 
diftance  of  the  camp  of  Marcellus  from  Syracufe. 

The  folution  of  this  queftion  may  more  fully  be  feen  in 
Ward’s  Introduction,  p.  334* 


Of 


c 
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Of  the  Eclipfes  in  iji6. 

Twice  this  year  will  the  moon’s  dark  body  interpofe  be¬ 
tween  the  fun  and  earth,  and  hide  his  face  ;  and  twice  will 
the  earth  interpofe,  and  hinder  the  fun  from  enlightning 
the  moon  :  but  only  two  of  them  will  be  vilible  in  our 
part  of  the  globe. 

I.  Sun  eclipfed  the  zzd  of  March,  about  half  an  hour  paft 
1  o’clock  in  the  afternoon,  invifible,  by  reafon  of  the  moon's 
fouth  latitude,  but  will  be  pretty  large,  and  leen  about  the 
Straights  of  Magellan. 

t 

a.  Moon  eclipfed  the  5th  of  April,  at  2  in  the  afternoon, 
invihble,  fhe  being  then  below  our  horizon  ;  but  in  the  eaftern 
parts  of  Tartaria,  Mogol,  China,  See.  it  will  be  above  8  di¬ 
gits  eclipfed  on  the  northern  limb. 

3.  Sun  eclipfed  the  14th  of  September,  a  quarter  paft  5 
in  the  afternoon,  vilible.* 


Begin, 
h.  md 

Midd. 
h.  m. 

End 

h.  m. 

Dur. 
h.  m. 

Dig-] 

Aftronom.  Car.  at  Coventry 

IV  25 

V  17 

< 
1— t 

1  42 

5  46 

Mr.  Chattock,  Coventry 

4  26 

5  17 

6  17 

1  50 

6  44 

Mr.  Chattock,  London 

4  28 

5  2-5 

6  18 

1  49 

6  46 

Mr.  Leadbetter,  London 

4  44 

5  37 

6  27 

I  43 

6  3 

Mr.  Sparrow,  Nottingham 

4  2-3 

5  12 

6  6 

I  44 

6  1 

Mr.  Child,  Newport 

4  44 

5  37 

6  27 

I  43 

5  4 

Mr.  Turner,  Hull 

4  20 

5  14 

6  2 

I  42 

5  29 

4.  Moon 


*  This  eclipfe  was  obferved 


1.  At  Lijbon  by  F.  J.  Baft.  Carbone. 


True  time. 

h.  m.  s. 

Beginning  —  — 

— *  —  3  59  So 

Middle  —  — 

O 

cn 

00 

so 

1 

1 

End  —  —  — 

—  —  5  56  SO 

The  digits  eclipfed  were  7f> 


2.  At  Ingot  ft  at  by  the  Fathers  of  the  Society  of  Jefus. 

The  beginning  at  5  h.  17  m.  $xs. 

The  fun’s  femi-diaxncter  meafured  exactly  16'  00". 

/ 
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4.  Moon  eclipfed  on  Friday  the  30th  of  September,  at 
5  o’clock  in  the  morning,  vifible.* 


Aftronom.  Car.  at  Coventry 
Mr.  Chattock,  London 
Mr.  Leadbetter,  London 
Mr.  Turner,  Hull 
Mr.  Sparrow,  Nottingham 


'Begin. 

Midd. 

End 

Digits 

HI  55 

V 

4 

VI  13 

4  45 

3  a6 

4  50 

6  14 

6  36 

3  ,53 

5 

3 

6  14 

4  58 

3  34 

4  49 

6 

4 

5  28 

a  30 

4  55 

6 

0 

5  *7 

A  Letter 


*  This  eclipfe  was  obferved 


s.  At  Ltjbon  by  F.  J.  Bapt.  Carbone » 


Beginning  of  the  penumbra 
Beginning  of  the  eclipfe  — 
End  of  the  eclipfe  — 

End  of  the  fenfible  penumbra 


True  time 
correct, 
h.  m.  s. 

— —  14  37  o© 

—  14  57  *0 

—  17  33  30 

17  54  00 


The  quantity  eclipfed  6%  digits. 


».  At  Pekin  by  F.  Ignat.  Kegler. 


Correct  time. 

h. 

m.  s. 

Beginnning  —  ■ — ■  — 

■ -  IX 

49  © 

Total  Immerfion  — •  — ■ 

—  14 

46  30 

Emerlion  —  '  —  — 

—  15 

xi  30 

The  end  — —  • —  — 

—  16 

x6  0 

The  apparent  diameter  of  the  moon  32,'  30". 


3.  At  Padua  by  S.  J.  Potent . 

App  time, 
h.  m.  s. 

Senfible  penumbra  —  — ~  16  16  44 
Beginning  of  the  eclipfe  -  1 6  %  1  19 

Clouds  prevented  the  obfervation  of  the  end. 
Diary  Matbem.  B  b 


1/26. 


%HtZ  Ladies’  Diaries,  \~B  eight  on\ 

A  Letter  to  the  Author. 

- - "Tis  natural  to  raofl  part  of  mankind  to  defpife 

what  they  don’t  underhand,  and  to  pals  their  judgments 
from  appearances:  And  fince  your  diary  is  but  fmall,  and 
call’d  an  almanac,  they  who  are  ignorant  of  the  mathe¬ 
matics,  are  apt  to  think  meanly  of  that  part  of  it,  and 
conclude  your  correfpondents  very  fond  of  having  their 
names  in  print,  if  not  charge  them  with  enormous  pride 
and  downright  folly,  in  having  their  names  put  to  the 
queflions  they  propofe  to  anfwer.  I  therefore  being  a  par¬ 
ty  concern’d,  could  wifh  that  fome  of  your  correfpondents 
would  vindicate  us  from  fuch  imputations,  and  fet  the 
diary  and  our  performances  in  a  true  light.  And  fuch  per- 
fons  ought  to  be  told,  Firft,  of  the  extenfive  ufes  of  ma¬ 
thematical  learning,  and  of  the  infinite  advantages  they  are 
to  mankind  ;  that  the  hudy  is  not  only  delightful,  but 
quickens  the  invention,  ftrengthens  the  judgment,  and  en¬ 
larges  the  intellectual  faculties.  Secondly,  that  in  the  diary 
there  has  been  exhibited  a  great  number  of  difficult,  cu¬ 
rious,  and  ufeful  queflions,  in  all  branches,  of  the  mathe¬ 
matics,  not  to  be  found  in  any  author,  with  the  bell  methods 
©f  folving  them,  which  in  .any  other  method  probably 
would  never  appear  to  the  world.  Thirdly,  That  the 
diary  has  incited  and  led  many  perfons  to  the  fludy  of 
mathematics,  who  otherwife  perhaps  would  not  have  turned 
their  thoughts  that  way,  and  has  alfo  exercifed  thofe  who 
have  before  flu  died  them  fo  as  not  to  forget  what  they 
learnt,  and  by  exciting  an  emulation  whereby  they  extend 
their  mathematical  knowledge.  Fourthly,  That  your  cor- 
xefpondents  Who  .anfwer  all  or  moh  of  the  queflions,  mull 
well  underhand  almofi  all  parts  of  the  mathematics,  which 
doubtlefsjs  praife  enough  !  That  thofe  who  anfwer  only 
fome  few -of  the  queflions  muff  underhand  arithmetic  very 
well,' if  they  are  not  acquainted  with  geometry.  So  that 
the  leaff  knowing  of  the  anfwerers  are  capable  of  any  bu- 
fincfs  wherein  the  knowledge  of  arithmetic  and  fome  part 
of  geometry  are  requifite. "  The  halving  of  fome  queflions 
does  take  up  much  time,  and  exercifes  as  well  the  prnctic 
as  theoretic  part  of.  the  mathematics.  And  furely  to  em¬ 
ploy  one’s  leifure  hours  pleafantly,  innocently,  and  profi¬ 
tably,  with  inconfiderabie  charge,  is  highly  commendable; 
efpecially  fince  time  is  generally  foolifhly  and  expenhvely 
thrown  away,  &c. 

Yours,  Richard  Whitehead . 
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Neva  §>ueftions\. 

I.  Quefiion  1 17,  by  Mr,  Richard  Whitehead, 

Having  lately  the  great  fatisfa&ion  to  meet 
With  forne  quaint  virtuofos,  at  an-  elegant  treat; 

In  a  bowl  of  good  ne&ar  we  drown’d  ev’ry  care. 

And  our  chat  and  our  liquor  did  equally  fhare : 

Kow  fweet  pafs’d.  our  time,  as  w.e  fat  round  the  table, 
Meafur’d.out  by  the  true  horological  ladle. 

The  bowl  of  flint- glafs,  of  particular  form. 

Where  this  minute  hand  did  with  fuch  ev’nefs  turn. 

As  when  full,. of  our  mirth  it  had  been  the  gay  fource. 
Gave,  when  empty,  the  rife  to  a  learned  difcourfe ; 

(For  emprinefs.oft,  by  the  bye,  has  been  found 
To  occalion  deep  talk,  and  difcourfes  profound) 

To  be  flrort,  in  the  firff  place  they  all  did  agree. 

An  hyperbolic  conoid  its  infide  to  be, 

Whole  abfcifia  was  inches  and  parts  as  yon  fee. 

The  line  next,,  the  inches  and  decimals  fhews, 

Which  its  tranfverfe  diameter  went  to  compofe. 

The  bowl’s  leaft  diameter  they  all  did  opine 
Five  inches  to  meafure,  and  parts  twenty-nine  : 

And  they  took,  pray  obferve  it,  its  fldes  which  went  ftraight 
To  be  part  of  the  afymptotes  ;  and  to  give  us  more  light, 
Of  either  of.thefe  fee  the  lengths  Ihewn  below. 

This,  they  faid,  was  all  that  a  perfon  need  know, 

Its  inner  diameter  right  to  unfold,. 

How  much  it  might  weigh,  and  what  punch  it  might  hold* 
Tallow’d  what  they  faid,-..  and  I  told  them,  with  eafe, 

I  cou’d  fend  them  an  anfwer  to  queries  like  theie, 

So  fanguine  I  was  ;  yet  on  fetting  about  it, 

After  all  .my  great  workings,  I  found  m  yfelf  routedo 
So  ladies  I  hope,  fince  I'm  put  to  a  fhift,  . 

You’ll  give  your  inoil  humble  admirer  a  lift, 

o  7  1  7  6_0  f) 
o  9  T  <5  o  O  o~ 

II.  Quejlion  1 12,  by  Mr.  Chrift.  Mafom . 

Propitious  ladies,  who  are  flail’d  in  arts. 

Divide  ten  thoufand  into  two  fach  parts. 

When  each  of  them  the  other  has  divided. 

Both  quotients  make  juft  five  (if  right  decided), 

R  b.  i  XII. 
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III.  Quejlion  119,  by  Mr.  John  Turner. 

1  ^  / 

As  I  was  walking  out  one  fummer’s  day, 

To  fee  the  verdant  fields  and  meadows  gay, 

By  chance  I  did  a  geodefian  fpy. 

Who  was  furveying  then  a  clofe,  hard  by, 

Of  oval  form ;  but  fuch  an  odd  way  he  went. 

By  which  to  find  its  area  or  content, 

As  I  before  that  time,  nor  fince,  e’er  faw. 

From  one  o’th’  foci  to  the  curve  he  drew  feet 

Three  lines,  whofe  lengths  the  page  doth  fhew:  200 
The  angle  between  the  firft  and  fecond,  313*62 

Twenty-five  degrees  exaft  was  reckon’d;  872*621 
Between  the  fecond  and  third  he  knew, 

5Twas  threefcore  and  five  precifely  true. 

From  hence  the  area  you  may  quickly  find: 

And  one  thing  more  let’s  know,  pray  be  fo  kind; 
Quite  crofs  the  faid  ellipfe  a  ditch  is  made. 

Which  cuts  the  tranfverfe  axis,  (as  he  faid) 

Two  hundred  feet  from  center,  as  you  may 
Suppofe,  in  manner  it  inclining  lay: 

The  leffer  fegment  of  the  ditch  I  know, 

Is  of  all  lines  the  fhorteft  you  can  draw 
From  that  point  i’th’  axis  to  periph’ry; 

What  length’s  each  part,  ladies,  let  us  fee. 

/ 

IV.  Quejlion  120,  by  Mr.  John  Simmons. 

An  oval  marble  fountain’s  to  be  made, 

9Midft  of  a  fine  partarre,  give’s  your  aid. 

To  tell  the  true  dimenfions,  from  the  fnade 
Of  the  forced  water,  thro’  a  jet  d’eau ; 

Which  ten  foot  at  right  angles  it  muff  throw 

Above  the  fountain’s  brim  - - obferve,  the  fixth  o’  June 

The  fhade  o’  th’  top,  by  the  meridian  lun. 

Gives  half  the  conjugate-,  - - likewife,  at  two 

Hours  and  five  minutes  after,  come  and  view 
Where  the  fhade  mu  ft  crofs  the  fount’s  periphery. 

Ten  inches  fliort  of  the  fhade’s  length  you’ll  fee 
A  point,  which  there  does  bound  the  curvity. 

The  garden’s  latitude  is  known  to  be  52®  56' 

But  if  that  day  the  fun  fhou’d  not  fliine  clear, 

Exert  your  fkill,  and  thefe  four  things  declare  : 
Tranfverfe,  conjugate,  and  the  depth  pray  tell. 

When  fixty  wine  hogfheads  can  the  fountain  fill. 

This  lin’d  with  lead  all  o’er,  thus  *  thick,  the  weight 
In  pounds  avoirdupois,  inform  me  right. 

#  f  of  £  of  an  inch. 


V.  $uef 
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V.  QucJUon  is  1,  3;  Mr,  Tho.  Grant* 

Not  far  from  Cairo,  in  the  Egyptian  (and, 
Amongft  their  ancient  monuments  does  Hand 
A  fmaii  round  temple,  whole  circumference 
Is  juft  one  hundred  yards  and  feven-tenths. 

Its  convex  front  is  artfully  adorn'd 
With  hyeroglyphics  exquisitely  form’d. 

A  fpiral  tube  encircles  it  around, 

Making  an  angle  with  the  level  ground*., 

Gf  fixty-one  degrees  and  minutes  five, 

Till  at  the  temple’s  top  it  doth  arrive. 

From  whence,  thro’  this  laid  tube  an  iron  ball  - 
By  its  own  gravity  let  freely  fall. 

Will  to  the  bottom  run  in  feconds  eight  : 

From  hence,  I  pray,  declare  the  temple’s  height.. 


VI.  hisfcion  122,  by  Mr.  Sam.  Marriott  . 

A  grandfire  to  his  four  grandchildren  faid, 

I  have  a  piece. of  land  was  once  furvey’d; 

An  oblong  form  i’th’  midft  o’th’  marfh  doth  lie. 
This  formerly  was  fenc’d  about;  but  I 
(Being  weary  of  the.  charges)  threw  it  ope, 

And  eat  it  main  with  all  my  neigb’ring  folk. 
Left  nothing  handing  but  a  thriving  oak 
At  the  eaft  corner ;  left  Ifhcidd  be  fain 
In  time  to  come,,  to  fence  it. out  again. 

The  length,  the  breadth,  the  content  too  of  it 
Were  fooiifhly  upon  loofe  paper  writ : 

Yet  I  the  fame  laid  by  (I  thought)  with  care; 
But  now  I  want  it,  ’tis  I  know  not  where.,  .. 

But  this  may  ufeful  be  :  I  did  refolve 
Diag’nal  wile  to  hedge  this  ciofe  in  half : 

A  line  let  fall  from  th?  corner  of  the  cloie 
To  the  diagonal  right  angles  fhows, 

Which  cut  a  fegment  juft  of  chains  Sixteen 
From  the  diagonal;  and  if’t  had  been 
Prolong’d  two  chains,  would  touch  the  other  fide 
Thefe  tv/o  crofs  lines  would  this  oblong  divide 
Into  four  parts,  fuch  as  I  give  to  you 
refpeiftively ;  and  this  is  all  I  know. 

Now,  fair  ones,  left  they  the  land  fhould  lofe. 
Fray  in  your  next  thefe  four  fhares  expoie. 


n* 


B  b  3 
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Ladies’  Diaries.  {Beighton~\  1726, 
The  Pi  ize  Shiejlion. 

Fam’d  Eboracum,  once  Brigantium’s  height. 
Renowned  was  by  many  a  worthy  wight. 

Four  emperors  did  there  receive  their  birth, 

And  three  inhum’d,  deep  in  that  hallow’d  earth. 
Severus  and  Condantius  there  repofe. 

And  Chlorus  too,  in  peace  with  all  their  foes. 

The  fourth  mofl  fam’d,  was  the  great  Condantine, 
Whofe  name  thro’  all  the  chridian  world  did  fhine ; 
Was  the  fird  emperor  that  wou’d  embrace 
The  chridian  faith,  and  baptiz’d  at  that  place. 

What  dill  adds  luder  to  renowned  York, 

A  fabric  dands  of  dately  gothic  work ; 

Whofe  lofty  tow’rs  o’erlook  the  fpacious  plain, 

And  view’d  with  wonder  o’er  a  vad  champaign. 

The  weary  trav’ler  fees  the  dillant  place, 

Believes  him  there,  amends  his  flack’ned  pace; 

Pleas’d  the  refrefhing  profpedt  to  furvey. 

Each  dride  he  lengthens  to  beguile  the  way. 

For  high  in  air  the  lofty  turrets  rife, 

Peep  o’er  the  didant  plains  before  the  dazzled  eyes. 

As  once  I  travell’d  t’ward  that  ancient  place, 

I  pry’d  to  fee’t,  tho’  didant  many  a  pace  ; 

By  optic  tubes,  to  help  th’  defective  eye, 

With  th’  horizon,  St.  Peter’s  I  did  fpy : 

When  twenty  miles  I  nearer  was,  did  fee 
The  apex  then  exalted  one  degree. 

My  eye  was  jud  five  feet  fix  inches  high. 

By  wjiat  is  fhewn,  the  height  I  pray  defcry? 


Quejtlons 
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1727. 

^uejlions  anfwerd. 

I.  Chieftion  117  answer'd  by  Mr .  Chrift.  Mafon. 


lb  c  c 


a  a 


~  CBq 
Ibdd 


bb  —  iba  cia 
bb  dd 


—  Acq 

—  bb  ~  CBq 


b  b 


c  c 


a  a 


bb  —  2  b  a  +  a  a 

Which  equation  reduced,  &c.  gives  <7  —  2*93,  from  which 
all  the  other  dimenfions  may  be  eafily  found.  Then  per 
Archim .  de  Conoid  A  Spheroid ,  Def  3,  the  truncated  cone 
Ade  B  ht  a  will  be  ==  a  cylinder  generated  by  the  pa¬ 
rallelogram  C t  e g.  Ergo,  from  the  frultum  AdeBA,  take 
that  cylinder,  the  remainder  will  be  —  the  folidity  of  the 
hyperbolic  conoid  atb a\  to  which  cylinder  add  the  frnftum 
d  D  E  e  d,  the  fum  will  be  equal  the  folidity  of  the  bowl  =: 
197*873  inches.  The  folidity  of  the  conoid  =  499*774  inches 
2=  2*i 635  wine  gallons. 

i  (  Phil.  Tranf.  \  an  inch  of  (  1*54282  |  ounces 
ie  ^  (.Ward,  3  glafs  weighs  (  1*493037  3  avoird. 

And  the  weight  C  (i)  305  oz.  =  1 9  lb.  1  oz. )  •  , 

of  the  bowl  i(*J  J9«i oz.  =  iS lb.  70Z.  1  avoirdupois. 

II.  Ehtef- 


484  L  ad  i  es?  Diaries,  \_Beigkton\  1727. 

*  II,  QueJUon  1,'iB  anfwer'd  by  Mr.  R,  Whitehead. 

The  two  numbers  ^  1726  731647  acj^ecjma^e  4*99990  &c» 

(8273  26835)  jyyji 

■j*  III.  §hiejUo?i  1 19  anf-werd  by  Mr.  W.  Gill. 

Dr.  Keil,  in  his  Aftro.  Led.  gives  a  method  of  determining 
an  ellipfe  from  3  lines  given  in  length  and  pofiiion,,  cutting 
each  other  in  the  focus.  The 


*  II.  Qjj  e  s  t  1  o  n  1 1 8; 

Let  x  and  y  denote  the  two  numbers,  s  their  fum,  and  q  the 

x 

fum  of  their  alternate  quotients. - Then  r4-vrt,  and  —  4~ 

y 

zz  q  :  Hence  xx  Jr  yy  =  qxy,  and  x  x  x  xy  4”  yy  —  ssl  or, 

^  £  g 

by  fubftitution,  q  xy  4-  zxy  zz  ss;  therefore  4  xy  ~ — — — ;  and, 

q  ~  1  z 


by  fubtradion,  x: r  —  z  xy  +  yy  zz  s  s- 


4  ss 


7  —  *  v 


therefore 


x  —  y  =  V 


j  4-  z  q  Hr  * 


Confequently 


?  +  1 

*  =  4,  +  wfe. 


y  = 


VI 


% 

2 


7  +  x 

t  HI*  Question  up. 


It  is  demonfhated,  by  the  writers  on  conics 
center  and  F  the  focus  of 
an  ellipfe,  and  in  the  tranf- 
verfe  axe  BA  produced  there 
be  taken  CD  a  third  pro¬ 
portional  to  CF  and  C  A, 
and  from  any  point  G  in 
the  curve  G  E  be  drawn  pa¬ 
rallel  to  BD  and  meeting 
DE  parpendicular  to  it  in 
E,  and  FG  be  drawn;  then 
FG  will  always  be  to  G  E, 
in  the  conflant  ratio  of  C  F 

to  CA. - Wherefore,  if 

G,  11,  I  be  the  three  given 
points,  or  ends  of  the  given 
lines  FG,  FH,  FI,  drawn 
from  the  focus  F ;  and  there 
be  drawn  HG,  IH,  and 
produced  to  K  and  L  fo  that 
HX  be  to  GK  as  FH  to 
FG,  and  IX  to  HL  as  FI 


,  that  if  C  be  the' 


H  I’ns 
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The  tranfverfe  diameter  1000  feet,  conjugate  600,  the 
content  of  the  field  10  a.  3  r.  10  perches,  the  angle  of  incli¬ 
nation  of  the  tranfverfe  64°  21' .  From  the  dodfrine  of 
fluxions,  if  the  leffer  fegment  be  fappos’d  to  be  the  hypo- 
thenufe  of  a  right-angled  triangle,  alfo  a  minimum,  and  a 
perpendicular  let  fall  upon  the  tranfverfe  diameter.  The 
bafe  of  the  faid  triangle  will  be  a  fourth  proportional  to  the 
tranfverfe,  the  latus  redtum,  and  the  diftance  of  the  perpen¬ 
dicular  from  the  center  of  the  ellipfis,  that  is  1000  :  360  :: 
200  -+*  x  :  x  2=  112*5.  Hence  the  leifer  part  of  the  ditch  zz 
2 .59*8,  greater  =  330*66,  and  the  whole  length  =  590*46. 

IV.  $uef- 


to  FH;  and  then  if  KL  be  drawn,  and  perpendicular  to  it  IN', 
HM,  G  E,  FD;  and  laflrly  FD  be  divided  in  A  in  the  given 
ratio  of  FG  to  GE  ;  then  A  will  be  the  end  of  the  tranfverfe,  and 

the  whole  of  the  ellipfe  is  thence  determined. - For,  KH  being 

to  KG  as  FH  to  FG  by  the  conilrudtion,  and  KH  to  KG 
as  MH  to  EG  by  fimilar  triangles,  therefore  FH  will  he  to  FG 
as  MH  to  EG,  or  FH  to  H M  as  FG  to  GE;  and  in  the  fame 
manner  FI  :  IN  :  :  FH  :  HM  ;  wherefore  in  general  FI  : 
IN  ::  FH  :  HM  :  :  FG  :  GE  ::  (by  the  above  cited  pro¬ 
perty)  CF  :  CA;  whence  the  center  C  and  the  whole  ellipfe  be» 
comes  known. 

Again,  for  the  fhortefl  line  0  P  that  can  be  drawn  from  the 
given  point  0  in  the  axe  to  the  curve ;  fmce  it  muft  evidently 
he  perpendicular  to  the  curve  or  to  the  tangent  in  the  point  P, 
it  may  be  determined  from  that  confideration  alone  and  the  pro¬ 
perty  of  the  curve,  independent  of  fluxions  ;  and  from  thence  will 
eafily  arife  the  property  of  it  mentioned  in  the  original  folution, 
and  as  is  actually  determined  at  prop.  10  lib.  5  Apol.  Con.  viz.  AB  1 
latus  reel.  :  :  0  <2>j  hence  the  point  is  found,  and  of  con- 

fcquence  0  and  then  OR  as  in  queftion  >03  page- 246. 
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*  IV.  Qusjlion  i  jo  anfwer'd  by  Mr.  Mafon. 


Given  the  lat.  —  520  56' 

Its  complement  —  37  4 

Sun’s  declination  add  23  25 
Sun’s  merid.  altitude  60  29 

As  s.  fun’s  altitude  60  29 
To  the  height  obj. —  120  in. 
So  is  cof.  fun’s  alt.  29°3i 
To  length  fhadow  —  67*989 

As  radius 

To  cof.  time  from  noon  58°  45' 
So  is  cof.  lat.  —  — •  51  56 
To  tang,  of  a  4th  arch  32  51 

Which  fub.  fr.  ©’s  dill,  of  pole 
leaves  a  5th  arc  ~  33°44' 

Cofine  4th  arch  —  57  09 
To  cofine  5th  arch  • —  56  16 
So  fine  of  the  lat.  —  52  56 
To  fine  of  the  altitude  52  n 


As  fine  of  the  altitude  520  iT 
Is  to  the  height  120  inches 
So  cofine  altitude  —  370  49* 
To  length  of  fhadow  93*155  in* 

From  which  fubtrafit  10  inch. 
Remainder  83*155. 

As  cofine  fun’s  altitude  37°49ei 
To  fine  time  part  no©n  31  15 
So  cofine  ©’s  declin.  66  34 
To  fine  fun’s  azimuth  50  55 

As  radius  —  —  90  o 
Is  to  —  —  —  83*155 
So  cofine  azimuth  —  5 oQ  55^ 
To  the  ordinate  ea  zz  52*4- 

As  radius 

To  — -  —  ■—  83*155 

So  fine  —  —  50°  55? 

To  A  —  —  64*53 

Let 


*  IV.  QjJ  E  ST  I  O  N  HD. 

The  fpherical  calculations,  in  the  original  folutlon  above,  will 
be  evident  by  applying  the  given  declination,  latitude,  and  hour 
to  the  fpheric  triangle  in  page  22.7  ;  for  if  Z  P  reprefent  the  co- 
latitude,  P©  the  co-declination,  and  their  included  angle  P  the 
hour  from  noon,  all  which  are  given  ;  then  Z  ©  will  be  the  co¬ 
altitude,  and  the  A.  2  the  azimuth,  both  which  are  hence  eafily 
found. 

Again,  for  the  ellipfe,  inflead  of  the  jet  d’eau  fuppoie  a  pole  of 
30  feet  high  ercdted  in  the  center  d  of  the  ellipfe  ;  then  will  the 
fhadow  of  it  at  noon  be  the  femi- conjugate  axe  dc ,  and  10  inches 
lefs  than  the  fhadow  of  it  when  the  azimuth  is  equal  to  the  /^a  d  C 
will  be  the  femi-diameter  db  ~  da.  Which  are  eafily  determined 
as  in  the  original  folution. 

Every  thing  elfe  in  the  original  folution  is  very  well  determined, 
except  the  tranlverfe  axe,  which  may  be  better  found  thus,  by 
the  common  property  of  the  ellipfe,  as  a/  d  C 1  * —  a  e?  :  de  :  1 
dC  ;  dT  the  femi-tranfverfe. 
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Let  eazzbzz  52*4 

d C  —  c  ~  67*989 

d  e  —  d  zz  64*53 

And  e  t  —  a.  ^u.rre  a  ? 

d  d  ■+■  2  d  a  -A  a  a  :  c  c  :: 

c  c  da _ , 

~dd-}r2da-\-aa  ^ 

Reduced,  ££<2^  4-  ibbda  —  ccda 
=  bbdd.  In  numbers  produces  a 
=  36*86.  Then  1  :  '7854  : :  TV  x  cC 
i  21640*4 668  inches  =  the  area,  by 
which  divide  the  given  content, 
gives  the  depth  40*35  inches.  Add 


T 


twice  the  thicknds  of  the  lead  to  each  diameter,  and  once 
To  the  depth  :  from  which  elliptical  cylinder  fubtraft  the 
given  content,  gives  the  inches  of  lead  11614,  which  accord¬ 
ing  to  Ward’s  fpecific  gravity  of  lead,  is  equal  to  76116 
ounces  avoirdupois  =  2  tun,  2  Lund.  1  quar.  25!  lb.  weight  A 


*  'V.  ^weflion  12 1  anjhuer'd  by  Mr.  Whitehead. 
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The  propofer  has  either  unlimited  or  unhing’d  the  quef- 
-tion,  by  giving  the  circumference  of  the  tower  incoherent 
with  the  time  ;  either  alone  would  have  limited  it. 

According  to  Galliheus,  and  experiments  made  by  feveral 
ingenious  artifts  of  late,  as 

1  :  16-rV  :  :  8"  x  8"=  6 4  :  10294-  =  the  fpace  a  body  wall 
.defcribe  a  perpendicular  defcent  in  of  time.  Then 

As  the  fine  of  given  angle  AC  B  zz  6 1°  5' 

Is  to  the  fide  —  —  AB  =  1029-4- 

So  is  the  radius 

To  the  hypothenufe  AC  =1175*81 

Then  let  fall  the  perpendicular  a  B,  and 
while  a  body  accelerates  the  fpace  AB,  ano¬ 
ther  will  defcribe  the  fpace  Aa,  along  the 
inclin’d  plain  AC,  as  has  been  derrronftrated 
by  the  iliuftrious  Sir  Ifaac  Newton.  Having 

AB2 

found  the  fegment  A  a  =  -^-=901,  See. 

AAi  u 

'Say,  as  radius  :  Aa  zz  901,  the  length  of  the  tube 
the  given  angle  A  ah  =  61*  5'  :  Ab  : 
height  required. 


s.  of 
788*72  feet,  the 


Mr, 
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Mr.  Grant’/  folution  to  the  12 1 fl  quefiiGn ,  taken  from  the 

Diary  for  1729,  and  rcoho  thinks  Mr.  Whitehead3/  folu¬ 
tion  *was  not  right. 

As  1  :  193  :  64  : :  12352  inches  =2  the  perpendicular  de- 
fcent  of  the  body  by  gravity  in  8"  of  time  :  Then  as  the  ra¬ 
dius  :  fine  of  6iQ  5'  :  :  12352  :  10812  inches  =2  the  fpace 
defcribed  in  8"  by  a  body  defcending  along  a  plain  that 
makes  an  angle  of  6i°  f  with  the  horizon,  which  would 
be  the  tube’s  length  were  it  a  right  line,  but  being  a  fpiral 
to  the  temple  which  the  queftion  fuppofes  a  cylinder  whofe 
periphery  is  100*7  yards ;  it  is  evident,  that  as  the  ball  de- 
fcends  it  will  alfo  by  the  tube’s  curvature  be  carried  in  the 
faid  periphery,  therefore  it  will  be  adfed  on  by  a  vis  cen¬ 
tralis  ,  in  a  direction  parallel  to  the  horizon,  which  will  not 
forward  the  ball’s  defcent,  but  will  conftantly  diminifh  it, 
and  confequently  the  velocity  that  would  arife  therefrom, 
which  will  occafion  the  ratio  of  the  fpaces  defcribed  by  the 
ball  defcending  in  the  tube,  to  the  times  of  their  defcription 
to  be  always  variable.  Wherefore  I  compare  in  a  ratio,  as 
the  femi-ordinate  of  a  conic  parabola  to  their  refpetdive 
abfciffas,  whence  the  following  analyfis :  where  x  =2  tube’s 
length  the  ball  runs  in  8". 

Radius  :  cof.  6iQ  $'  :  :  x  :  ‘48353 7  x  =2  to  an  arch  de¬ 
fcribed  in  8",  in  the  periphery,  which  fquar’d,  divided  by 
the  diameter,  gives  *0002026167  xx  ~  the  fpace  in  8",  agi¬ 
tated  only  by  the  central  force;  which  multiply  by  v2,  and 
make  it  the  abfciffa  of  a  parabola  convex  to  its  axis,  x  its 
ordinate,  and  the  parameter  will  come  out  =2  4935*427  in.~a, 
the  parabol.  curve,  by  compounding  the  motions  along  the 
ordinate  and  abfciffa,  will  be  =  10812  inches  —  the  fpace  in 
8",  by  a  body  defcending  along  the  inclin’d  plain.  Then, 

,by  the  doflrine  of  fluxions,  x  =  6175  inches  22:  5i4T72rfeet 
the  tube’s  length,  and  radius  :  s.  6i°  f  ::  6175  :  5405  inches 
22:  450  feet,  the  temple’s  height.* 

VI.  fgief 


f  V.  Qja  f.stion  ni. 

After  ail  Mr.  Grant’s  labour  and  time  fpent  in  the  folution  of 
this  queftion,  Mr.  Whitehead's  folution  is  right.  For  the  fide  of 
the  tube,  by  impelling  the  ball  in  the  horizontal  direction,  does 
not  alter  its  perpendicular  velqcity  or  defcent;  and  therefore  the 
fpiral  may  be  confidered  as  a  ftreight  inclined  plane  in  the  folution. 


Q S  e  s-  t  i  o  n  s  Answered, 


No.  »4, 


a?  f 


¥1.  Fhieflion  122  anfveerd  by  Mr.  Sam.  Roufe. 


Draw  Z>^/.  Then  A  DAB  =  A  FAB  by  Eucl.  I.  37, 
•'ADAC=AFBC.  67  5 


Put  AC  =  b  =  2,  FF: 
CD  ::z  i(  =  d,  CB  =  <*. 

1  b  :  e  ::  e  :  a 

2  ~ 

3 

bd 


E.VI.8. 

•  s 

But 

3  -5-  <? 

Z  ~r  b 


4  and  5 

6  x 

7  W3 

E.  8.  6. 


<2 


a 


bd  . 

3 _ 


e 

e  e 

T 

e  e 
:  ~ 

=  eee 


Vbbd  ~  e  =:  4  chains.  Total  16  o  o 
C B  ::  FA  :  FF~gch. 

This  queftion  is  in  page  3  6  7  Hill’s  Arithmetic. 


Dbe  Prize  phiejlion  anfweFd . 


Let  1 

3^  E.  3* 

3  2 

Then 
And 


r  =  radius  of  the  earth  = -  tc, 
k  —  bd  or  ef—  height  of  eye; 
irh  +  hh  -  */» 

V'irh-’tbd  —  bi 

bf—bt  =r  tf,  - 
A  cea  =  910  per  queft. 

„  1-hen  find  the  angle  tee,  and  line  /<? ; 

.tind  the  angles  tec  and  ^/c;  fubtrait 
the  angle  etc  from  90%  it  leaves  the 
angle  eta.  Again,  to  the  angle  tec 
add  A  cea,  which  fum  fubtraft  from 
360,  leaves  the  angle  tea.  Then  the  angles  tea  and  ate 
in.  dr  acted  from  180,  leaves  the  angle  tae.  Then 

^  As  fine  tae  \  te  : :  fine  tea  :  t a.  And  \Zlc%  ~h  ta*  —tc 
~-ac—.  2604  feet,  the  height  fought;  which  is  fomething 
m01  £  than  tiie  real  heiSht  ot  the  tower  of  York  cathedral. 


Diary  Flat  hem. 
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Of  the  Eclipfe  s  in  1727. 

Twice  this  year  will  the  moon’s  dark  body  interpofe  be¬ 
tween  the  fun  and  our  part  of  the  earth,  and  hide  part  of 
his  face  from  our  light.  But  only  one  will  be  vifible. 

1.  Sun  eclipfed,  on  Saturday  the  nth  day  of  March,  at  8 
at  night,  but  not  vifible  to  us  by  reafon  the  fun  is  then  fet.* 

2.  Sun  eclipfed,  on  Monday  the  4th  of  Seprember,  at  7  in 
the  morning,  about  2  digits,  invifible.  The  calculation  by 
Street’s  Caroline  Tables,  for  the  meridian  of  the  city  of 

Coventry,  f 

The  beginning  at  Coventry  —  —  VI  31 

The  middle  or  greateft  obfervation  VII  3 
The  end  —  —  —  —  VII  35 

The  whole  duration  *—  —  —  I  5 

Digits  eclipfed  fouth  —  — -  1  56  58 

New 


*  This  eclipfe  was  obferved 
At  Vera  Cruz  by  Mr.  J.  Harris* 

App.  time 
h.  m. 

The  beginning  —  — •  —  —  o  49^ 

Middle  as  near  as  could  be  judged  —  —  2  30 

End  about  the  N.  N-  E.  part  of  his  dilk  — -  3  59 i 


f  This  eclipfe  was  obferved  thus  : 


At 

By 

Beginning 

End  Ant.  Merid. 

Liibon 

F.  J.  Cirtone 

h.  m.  s. 

h.  m.  s. 

7  9  z  true  time 

Padua 

J.  Polenus 

—  —  — 

8  38  4x  true  time 

Home 

J.  D.  Maraldi 

—  —  — 

!  8  44  10  true  time 

Bologna 

E.  Manfredi 

—  —  — 

',836  6 

Wirtemberg 

J.  F.  Weidlerus 

7  1819 

8  Z9  - 
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-  New  ShteJUons* 

I.  Quejlion  123,  by  Mr.  Rich.  Whitehead, 

As  a  Philomath  Cato,  with  attention  profound, 

W  as  preparing  a  map  of  fome  neighbouring  ground; 
And  to  objects  remote  was  directing  his  eye, 

With  his  body  half  bent,  ’twas  my  chance  to  come  by: 
We  fell  into  talk  (for  you  mu  ft  know  for  fome  years 
I’ve  been  a  fmall  trader  in  angles  and  fquares) ; 

Pie  told  me  what  methods  he  took,  and  what  ways. 

To  determine  the  diftance  of  this  from  that  place. 

Says  I,  you  go  wrong,  friend,  or  at  leaft  round  about, 
To  arrive  at  this  thing,  there’s  a  much  nearer  route. 

On  this,  Euclid’s  ion,  with  a  freer,  made  a  motion. 
That  I’d  prablife  what  he  thought  was  only  a  notion. 
What  I  faid  I  cou’d  no  ways  r'efufe  to  make  good. 

And  the  pafe  that  het:hofe  for  my  trial  thus  ftood: 
Three  towns  there  were  lying  (to  prevent  any  blunder, 
Call  B,  C,  and  D)  many  paces  afunder; 

The  diftance  of  each  one  of  thefe  from  a  town 

That  was  placed  within  them,  call’d  L,  was  well  known, 

It  being  in  miles  and  in  yards  as  below  is  ftiown. 

From  the  towers  of  the  two  firft-named  places  I  took 
The  angles  from  one  to  another  ;  pray  look 
At  the  bottom*,  for  there  their  true  mealures  appear : 
Rut  from  none  of  thofe  tow’rs,  if  1  look’d  a  whole  year, 
Cou’d  I’ve  feen  the  town  L,  it  was  plac  d  down  fo  low ; 
For  want  of  which  height  I  was  forc’d  to  let  go 
My  defign,  which  I.boafted  I’d  foon  bring  to  pafs, 

And  deiift  from  my  work  with  no  very  good  grace. 

So,  ladies,  I  hope,  for  this  once,  ypu’il  defcend. 

To  aifift  a  poor  well-wifhing  batchelor  friend  . 

For  the  future,  no  more  fuch  vain  toils  I’ll  purfue, 

And  leave  off  furveying — — unlefs  ’tis  of  you  ! 


*  The  angle  B  ~  6$°  10'  ‘$6766  ; 
37°  49'- 


C  ~  770  ©'*07237  ;  D  zS 

-2  880  >  yards. 

C.7°4  J 


C  c  % 
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II.  Quejlion  124,  by  Philofophicus. 

Strephon  unfortunate  !  by  cruel  fate. 

He’s  quite  bereav’d  of  his  raoft  happy  flate. 

Celia,  whom  he  dearly  did  adore. 

Bright  objeft  of  his  amorous  delire, 

She’s  loft,  unheard  of  by  fome  ill  adventure. 

He’s  opprefs’d  with  utmoft  grief  for  his  great  Iofs, 
In  fighs  and  tears  he  wails  his  wretched  cafe : 

Ho  pains  he  fpares,  the  fair  to  have  again, 

But  O,  fhe’s  gone  !  his  fearch  proves  all  in  vain  ; 
Yet,  fill’d  with  fierce  defires,  he  will  purfue 
A  fearch  inceflant,  ftill  her  fate  to  know. 

Ev’n  thro’  all  parts  o’th’  fpacious  world  he’ll  rove, 
Nothing  {hall  him  deter,  fo  infpir’d  by  love. 

After  a  long  and  tedious  courfe  of  travel, 

Having  lafted  all  its  great  fatigue  and  toil. 

He  to  a  diftant  country  then  is  thrown, 

A  place  fam’d  for  an  oracle  divine. 

Now,  cries  the  joyful  youth,  my  hopes  revive  ! 
This  fage  diviner  may  fome  tidings  give. 

Then  ftraight  he  haften’d  to  the  facred  place. 
Where  flood  the  oracle,  and  there  his  cafe 
Before  him  laid  ;  then  earneft  did  invoke 
His  pow’r  :  when  thus  the  facred  ftatue  fpoke  : 
This  place  is  in  the  latitude  of  forty-eight, 

If  hence  on  this  meridian  thou  mov’d:  ftreight 
With  equal  motion,  tow’rds  the  great  equator. 
And  pafs  precife  o’er  fourteen  miles  each  hour. 
Accounting  Hill  the  motion  that  was  given 
Thee,  by  the  earth’s  diurnal  revolution: 

When  by  this  compound  motion  thou  haft  gone 
The  fpace  of  fifteen  hundred  leagues  and  one. 
There  end  thy  journey ;  for  thou  would’ft  b’  arriv’d 
Unto  the  place  where  doth  the  fair  refide. 

Now,  ladies,  your  bright  wit  muft  this  explain ; 
And  tell  what  latitude  the  nympth  was  in. 


III.  ^hiefiion  125,  by  Mr.  John  Turner. 

Within  the  northern  artic  circle  ftand 
Three  hills,  which  o’er  the  circumjacent  land 
Raife  their  afpiring  top,  in  ice  involv’d, 

And  fnow  by  Phoebus’  rays  not  yet  diftolv’d, 

A  land-mark  well  unto  the  feamen  known, 

When  driv’n  by  ftorms  and  tempefls  up  and  down, 

Pth’ 
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I’th*  fpacious  depth  ;  far  diftant  they  appear, 

With  heads  invelop’d  in  the  atmofphere; 

More  fam’d  than  Teneriff,  or  Andes  hill. 

The  height  of  A,  for  fo  the  firft  I  call, 

In  poles  is  thirty-two;  the  fecond  L, 

Twice  forty-eight,  not  more;  the  third,  or  C> 

Its  altitude  exadly  fifty-three, 

.  And  from  the  bafe  of  A  to  L  is  found. 

Two  hundred  poles  meafur  d  upon  the  ground, 

Nowh  happens  on  ascertain  day  i’th’  year,. 

(But  which  I  leave  to  you  for  to  declare) 

That  th’  utmoft  limits  of  the  top  of  A 
Its  lhade  fli all  tranfit  thro’  the  foot  of  C\ 
jl’s  {hade  thro’  A  and  C  will  take  its  way, 

And  that  of  C  thro’  A  alternately. 

From  hence  pray  tell  what’s  the  fun’s  declination 
And  alfo  what  the  pole’s  true  elevation, 

Where  th.efe  phenomena  will  true  appear, 

And  you’ll  oblige  your  humble  ferviteui1. 

IV.  Quejlion  1 36,  by  Air.  Tho.  Dod. 

’Tis  to  you,  lovely  ladies,  I  fue  and  fubmit, 

(Who  out- vie  Sidrophel  in  magic  and  wit) 

For  folution  of  this  knotty  problem  propos’d. 

By  which  undertaking  my  fenfes  are  doz’d: 

To  find  by  what  canon  the  iquares  you  do  fill 
Which  are  magical  call’d,  and  by  that  try  your  (kill, 
To  place  all  thefe  numbers  #  fo  that  the  amount 
Juft  half  a  (core  ways  feventy-four  you  may  count: 

If  you’ll  anfwer  but  this,’  now  yourfelf  do  allure, 

I  will  meddle  with  what  they  call  magic  no  more. 

*  8,  9,  10,  11,  14,  15,  n5,  17,  xo,  xi,  zz,  z 3,  a <5,  x.7,  2$,  2-$* 

V.  Quejlion  127,  by  Mr.  Tho.  Williams. 

Our  modern  nat’ralifts  difpute- —  Whence  came 
The  water  that  deftroy’d  the  earth’s  firft  frame? 

Some  bring  it  from  the  moon  ;  and  fome  have  thought 
That  from  above  the  firmament  ’twas  brought  t 
Others  —  that  ’twas  created  for  that  end, 

Or  from  a  deep  abyfs  did  then  afcend. 

The  laft  the  facred  writ  doth  intimate. 

As  Woodward  has  explain’d  it  to’s  of  late  : 

The  which  abyfs  (with  Halley)  he  wou’d  have 
Concentric  with  the  earth,  an  orb  concave, 

Ccj  -v  tf 


17^7* 


$$$  Ladies’ Diaries.  [ Beighton ] 

Iffo— -an  alternative  change  fuppofe ; 

Let  air  fubfide,  whilft  water  earth  o’erflows; 

And  while  the  earth’s  a  fea,  let  air  in  place 
Of  water  fill  up  the  orbicular  fpace. 

For  prefent  ufe  (with  Burnet)  we’ll  agree, 

That  the  antidiluvian  earth  might  be 
Of  mathematical  rotundity ; 

And  that  th*  abyfs  did  hold  this  weight  #  in  air. 

Which  we’ll  admit  no  heavy’r  there  than  here. 

From  hence,  fair  ladies,  thefe  two  things  unfold : 

How  deep  the  flood  ?  how  much  th’  abyfs  might  hold? 

*  i  oqo o.oooooooo ooo  tuns  avoird. 

VI.  Queftion  128,  by  JVIr.  Chrift.  Mafon. 

The  earth  with  Luna  frifldng  round,  do  run 
Their  annual  courfe  about  their  lord  the  fun; 

And  thro’  th’  ecliptic,  as  they  fleer  their  way, 

Defcribe  the  feafons,  meafure  night  and  day; 

Yet  hang  on  nothing  in  the  limpid  air  ; 

And  as  they  move,  their  maker’s  praife  declare. 

Befides  their  motions,  they  do  gravitate. 

Which  different  adlions  equiponderate  ; 

And  tho’  each  fphere  a  center  has,  yet  they 
One  common  center  have,  which  may  be  call’d  their  way. 
Where  is  that  place,  kind  artifts,  fliew  it  to  me, 

When  thofe  two  orbs  at  their  mean  diftance  be  ? 


VII.  QueJHon  129,  by  Mr.  Sam.  Roufe. 

Once  I  a  noble  ftrudture  did  behold, 

Whofe  tow’ring  walls,  magnificent  and  rare. 
Within  were  grac’d  with  curious  effigies, 

Drawn  by  fweet  touch  of  fam’d  Angelo’s  art : 

The  top  with  glitt’ring  flats  was  garnifh’d  o’er. 

In  imitation  of  the  fpangled  arch  of 
Heav’n’s  fpacious  canopy.  In  midfl 
Of  this  rich  place  a  golden  candleftick 
Orbicular,  adorn’d  with  branching  flow’rs, 
Sufpended,  hung  fupported  by  a  line 
Fix’d  tq  the  roof.  This  candleftick,  one  faid, 
Ofcillates  or  vibrates  in  an  hour’s  fpace 
A  tboufand  times  :  He  likewife  faid,  this  line 
From  top  o'th’  candleftick,  thence  to  the  ground. 
Was  in  extream  and  mean  proportion  known. 
This  {lately  fabric’s  height,  fair  nymphs,  declare. 
From  marble  floor  up  to  the  lofty  roof. 


Th$ 
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The  Prize  Queftion* 

In  fam’d  Sicilia’s  ills  a  garden  lies, 

From  dorms  defended,  and  inclement  fkies : 

Fenc’d  with  a  green  inclofure  all  around. 

Tall  thriving  trees  confefs  the  fertile  ground. 

A  fylvan  feene  in  foldmn  date  difplay’d, 

Flutters  each  feather’d  warbler  with  a  (hade : 

The  gentle  fpirit  of  the  wedern  gale 
Eternal  breathes  on  fruits  untaught  to  fail  ; 

The  ruling  orbs  no  wint’ry  horrors  bring, 

Fixed  in  th’  indulgence  of  perpetual  fpring : 

Here  fpices  in  parteres  promifeuous  blow. 

Not  from  Arabia’s  field  more  odours  flow  : 

The  order’d  vines  in  equal  ranks  appear. 

And  verdant  olives  flourifli  round  the  year; 

Here  grapes  difdolour’d  on  the  funny  lide, 

And  there  in  autumn’s  richeft  purple  dy’d; 

Beds  of  all  various  .herbs,  for  ever  green, 

In  beauteous  order,  teffnjnate  the  feene. 

Sev’n  chrydal  dreams,  from  fev’n  fair  fountains  flowing. 
The  lovely  landfcape  grace  with  foft  murmurs. 

In  wild  meanders  (lowly  run,  as  feeming 
Unwilling  to  forfake  the  pleating  foil. 

I’th’  midd  of  a  grafs-plot,  form’d  with  artful  care. 

Its  radius  fifty  feet,  being  circular, 

Two  rectilinear  walks  from  the  center  flow, 

Making  an  angle  as  exprefs’d  below :  55  deg. 

The  length  of  A,  from  thence  twice  fifty-four. 

Of  B  juft  eighty  feet,  nor  lefs,  nor  more; 

From  whofe  extremities  two  lines  muft  be 
Drawn  back  to  the  circle’s  periphery, 

Where  (meeting)  they  mud  equal  angles  form, 

On  each  fide,  with  a  tangent  to  be  drawn 
To  the  faid  point  of  concourfe  :  Now  what  are 
The  lengths  of  theie  two  lines,  I  pray  declare? 
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Sfuejlions  anfwer  d . 

I.  Quejlion  123  anpusePd  by  the  prapofer's  7?iethod:. 

Pat  a  ~  B  D,  b~LB,d— &L,  c~  jy 
CL,  771—  fine/.  CD  B  =:  6131*369,  n  — 
fine  Z.  PCD  =  7899*767,  f  =  radius  = 

10000,  /  =  ftne  B  CD  —  9743*748329, 

/  =  fine  DCBD  ~  9076*46563. 

By  trigonometry, 

—  =  CD,  —  =  CP,  and  — =  PZ>. 
j*  r/  r/ 

By  oblique  triangles, 

a  a  -\~dd~bh  —  pyjy  t-taa  -Vsscc-s’sdd  dO 

2 a  ’  ista 

„  _  .  -f-  /.r^  —  j\rcc  n  T\ 

52  CE,  and  — - - — - =0  h  a, 

ista 

By  fimilar  triangles, 

~  ™  y~,  — ,  j y  r~y  Jjr  s~1  /y l Cl  Cl  "b  fit  d d  JTi'b  h 

PD  :  PC  ::  KD  :  KG  ~ 

PD  :  DC  ::  KD  :  DG  =2 
CD  :  CP  ::  CAT  :  GH  = 


in  a 

ra  a  4*  b 

in  a  3 

m maa  Hr-  w ?;/ ^ ^  —  m m b  b 
1  rna 

naa  4*  —  nbb 


1  ra 


CD  :  DP  ::  ATD  :  D H  " 
hence  GD  —  is  D  =0  G  E  m 

rstaa  4-  r  stdd  —  rstbb  —  nttaa  —  nssdd  4*  nsscc 

insta  * 

Then  by  fimilar  triangles, 

CP  t  P  D  ::  G  E  :  E  L~  rstaa  Hh  See.  divided  by  i?nstaf 
Of  £L  21538697327713058^-11*839151262.  _  qaa  —  p 


a 


a 
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alio  CE  — •  465758419083091733  **  +  12* *28641236  __ kaa^rl 


a 


therefore  LEZ  4-  CEZ  2=  LC* ; 


that  is, 


Q  Qa' 


-  zqp  a  a  pp  k k a*  kl  a  a  ^  ll 

- - -  „ —  cct 

aa 

or  zp  qaa  +  ccaa  —  zklaa  —  y  y  #  4  —  kkax  =2  1 1  4- pp ; 
that  is,  by  divifion  and  fubflitution,  xaa  —  r?4  22  z* 
or  x?  —  <?<?  =  z,  by  putting  e 


aa\ 


.  X  ,  / XX 

hence  e  ~  aa  22:  — r  V  — 

a  4 


-  z  =  127*6958908986685, 
and  <2  =  11*300260066  ~  B  D,  and  the  reft 


sy  t\  _  .  ,  o  >  Cum.  a  f.  16  p. 

CD  2=  10  526383  7  )  o  1 

05  =  7-1 108341  i  mikS- 


Mr.  John  Turner  has  very  curioufly  wrought  this  an- 
fwer  by  trigonometry,  and  an  algebraical  procefs  to  thk 
biquadratic  adfeded  equation, 

*—  4  c  c 

1  -f-g2  x4  4-  zdxx  = 

+  igh 

x  2=  \/js~— t  4-  j-  22  11*2983  miles,  10*525,  and  7‘ir. 

II.  ^uej* 


S' 


/  1  \ 

*  I.  QjJ  ESTION.UJ. 


Defcribe  the  triangle  5c d  fimilar  to  the 
propofed  one,  or  whofe  angles  fhall  be 
tqual  to  the  given  ones  :  then,  by  prob.  3  1 
Simplon’s  Geometry,  determine  the  point  / 
fucn,  that  the  three  lines  Bl ,  cl,  dl  may  be 
in  proportion  to  each  other  as  the  three 
;  given  di fiances  BL,  CL,  DL:  upon  Bl 
take  BL  ~  the  given  diftance  of  B  from 
l  L  ;  and  draw  LD,  LC  parallel  to  Id, 
Ic  5  and  join  D,  C  :  fo  fhall  B,  C,  D,  L 
f!  be  the  four  points  required. 

Which  is  too  evident  to  need  a  formal 
Ii  demonflration. 

H  • 
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II.  Quejlion  124  anfwerd  hy  Mr.  Turner 


Let  SP~  4503  miles  =2  d, 
h  ~  14,  and  c  ~  1039  the 
number  of  miles  which  every 
point  of  the  equator  -  is  car- 
red  through  in  the  fpace  of 
an  hour,  by  the  earth’s  diur¬ 
nal  revolution ;  then  the  ratio 


P 

■b 


of  PL  to  S  L,  will  be  ha  to  ca  :  But  h1  a7, 

Euc.  47.  1.  Hence  a  —  </  -  ^  — — 

cc  -f-  h  h  . 

60*676  miles,  the  difference  of  latitude,  and  the  lati-i 

111  _ 


C'  JF 

*  ~dd 

,  confequently  PL  s 


1  a 


\  north. 


tude  arriv’d  in  wdl  be  46°  59' 

This  may  likewife  be  folv’d  trigonometrically,  and  has 
fome  affinity  to  current  failing,  the  motion  of  the  earth  re- 
prefenting  the  current’s  motion,  the  man  being  carried  by 
the  compound  motion  from  P  to  S :  but  each  point  of  the 
parallel  of  48°  does  not  run  through  1039  miles  per  hour, 
and  the  line  PS  will  indeed  be  a  fpiral  line  upon  the  globe. 

Mr.  Geo.  Bro^um  has  well  anfwered  and  demonftrated  this 
qmeftion,  and  found  the  latitude  to  be  46®  16'  :  but  the 
operation  and  fcheme  my  room  will  not  admit. % 

III.  Quef- 


*  II.  Qu  E  S  T  I  O  N  124. 

The  original  folution  to  this  queffion  is  not  right,  becaufe  the 
motion  in  the  parallel  is  made  conftantly  equal  to  that  at  the 
equator;  whereas  the  intent  of  the  queffion  feems  to  be,  to  find 
the  fpiral  defcribed  on  the  globe  by  a  point,  which  is  urged  with 
a  given  conflant  velocity  in  the  direction  of  the  meridian,  and  a 
given  conflant  angular  velocity  around  the  pole  in  the  direction 
perpendicular  to  the  meridian  ;  the  rates  being  14  miles  on  the 

meridian  to  the  24th  part  of  the  parallel  of  latitude. - Or  it  may 

be  conceived  by  fuppofiqg  a  point  to  move  along  the  brafs  meri¬ 
dian  of  a  globe,  at  the  rate  of  14  miles  while  the  globe  turns  round 
15  degrees,  the  motion  anfwering  to  an  hour;  for  then  the  parts 
of  the  globe  palling  diredtly  under  the  point,  will  trace  out  the 
fpiral. 

Wherefore,  if  x  be  put  for  the  cofine  of  the  variable  latitude, 
and  confequently  \/ 1  —  xx  its  fine  to  the  radius  r;  alfo  a  ~ 
14  miles,  and£“i-i5th  part  of  the  equator:  fince  lx  —  the 

.  x 

motion  per  hour  in  the  parallel  of  latitude,  and  -7= - rr  = 

V  I  —  xx 

the 
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#  III.  Qyiejlion  125  anfwer'd  by  Mr,  Brown. 

There’s  a  demonftration  of  this  in  Sir  Ifaac  Newton’s  Uni- 
verfa!  Arithmetic,  too  large  to  infert,  by  which  I  make  the 
latitude  8i°  30'  ,  and  fun’s  decimation  170  22/’. 

Mr.  Majon ,  Mr.  Whitehead ,  and  fome  others  fay  this 
queftion  is  unlimited,  or  at  lead  admits  al  more  true  anfwers 
than  one:  but  having  received  none  but  tne  above,  I  lhall 
not  here  give  my  judgment  till  further  trial  be  made  at  a 
more  leifure  time,  except  Mr.  Bends  latitude  8oQ  43',  decli¬ 
nation  190  27* *. 

IY. 


the  fluxion  of  the  arch  of  the  meridian  or  abfcifla  of  the  fpiral, 

•  • 

—  x  bxx 

we  mall  have  as  a  :  bx  :  :  — --- -  ~  the 

Vi  —  xx  a  V  1  —  xx 

fluxion  of  the  parallel  or  ordinate  of  the  fpiral ;  then  the  fum  of 

the  fquares  of  thefe  fluxions  of  the  ordinate  and  abiciffa  will  be 

equal  to  the  fquare  of  the  fluxion  of  the  curve  of  the  fpiral,  or 

n  .  •  /a  a  4-  bb  x  x  •  a  xx 

huxion  of  the  fpiral  z  zzz  x  - ,  or  ™  x  - . 

v  a  a  —  a  a  x  x  x  —  x  x 

i  b 

by  putting  q  for  — .  Now,  by  Cor.  2  pa.  228  Menfuration,  it 


a  a 


will  be  found  that  this  expreffion  is  the  fluxion  of  an  elliptic  arc 

whofe  femi-axes  are  1  and  ~ — ilJLi.  Wherefore  if  the  circle 

^  .  a  a 

whofe  radius  is  1  be  circumfcribed  by  the 

ellipfe  whofe  tranfverfe  femi-axe  AC  is  ™ 

k  /a  a  -\-  bb  . 

“V  — - ,  and  L  D  be  the  degrees 


or 


arc  of  the  latitude,  and  EDF  be  drawn 
parallel  to  AC ;  then  CF  will  be  ~  x,  and 
the  arc  AE  —  z  the  above  fluent,  or  length 
of  the  fpiral  fiom  the  pole  :  Aifo  Et  will  be 
the  length  of  the  fpiral  between  any  two 
latitudes  BD,  Bd.  So  that  if  BD  be  the 
given  latitude  of  48°,  and  D  E  be  drawn 
parallel  to  AC’,  then  take  E  e  ”  4 503  miles 
the  propofed  length  of  the  fpiral,  and  draw 
ed  parallel  to  E  D  ;  fo  {hall  B  d  he  the  la¬ 
titude  required. 

*  III.  Qjj  e  s  t  i  o  n  125. 

This  qveflion  has  evidently  been  made  "from  preb.  5 $  0f  Sk 
Ifaac  Newton’s  Arithmetic,  where  a  full  folution  may  be  feen. 


jo® 


L  A  di  e  s’  Diaries.  [_B  eight  on~\  1728. 


IV.  Ehiejlion  1  z6  anfvjer'd. 

Mr.  Elias  Col  bourn  fays,  if  the  numbers  as  given  be 
placed  in  four  rows,  you  need  only  let  the  diagonals  Hand, 
and  crofs  places  with  the  other  numbers  as  in  thefe  iquares. 


8 

9 

10 

11 

14 

15 

16 

17 

20 

21 

22 

26 

27 

28 

29  i 

8 

28 

- 

27 

1 1 

2*3 

15 

16 

20 

17 

21 

22 

14 

26 

IO 

9 

29 

The  numbers  plac’d  as  Tranfpos’d,  which  makes  74 
given  in  the  queflion.  ten  ways,  viz.  laterally, 

tranfverlly,  and  diagonally. 

Afpatia  fays,  the  method  of  filling  all  forts  of  magical 
fquares  with  the  magic  cubes,  may  be  feen  at  large  in  the 
memoirs  of  the  royal  academy  of  fciences  for  1710,  page  124, 
Tby  Monf.  Saurier,  in  his  Conftrudtion  General©  des  Quarres 
Magiques. 

V.  Ehiejlion  127  answer'd  by  Mr.  Whitehead. 

According  to  Mr.  Boyle,  the  weight  of  water  is  to  that 
of  air  as  icoo  to  1.  Mr.  Ward  makes  a  cubic  inch  of 
Water  to  weigh  578697  ounces  avoirdupois.  Mr.  Nor¬ 
wood  makes  a  degree  of  the  great  circle  =  69k  miles; 
hence  the  diameter  of  the  earth  is  —  504606222  inches  fere. 
And  35840000000000000000  ounces  of  air  will  fill  the  abyfs  ; 
and  thence  3584019  .....  ounces  of  water  will  fill  the  fame. 
Then  as  578697  ounces  :  1  inch  :  :  35840,  &c.  ounces  : 
61932237423038308475765  —  number  of  inches  in  the  abyfs, 
which  added  to  thofe  which  are  in  the  earth,  the  fum  will 
be  equal  to  the  folid  inches  in  the  fphere  of  the  flooded  earth : 
from  the  diameter  of  which  take  that  of  the  earth,  and  di¬ 
vide  the  remainder  by  2,  the  quotient  is  77397'7752  inches 
~  6449*8146  feet  =  2149*9382  yards  =  1  mile  389  yards. 

This  anfwer  agrees  pretty  near  with  the  propofer  of  the 
qneffion.  There  were  many  others  who  folv’d  it:  but  in 
anfwers  to  queflions  of  this  nature,  there  will  be  fome  confi- 
derable  difference,  by-reafon  the  proportions  are  taken  from 
authors  which  do  not  exactly  agree  ;  as  ( 1 )  In  the  proportion 
of  air  to  water,  (2)  In  the  weight  of  water,  (3)  The  geome¬ 
trical  miles  in  a  degree.,  (4)  In  the  diameter  to  the  circum¬ 
ference.  -  .  , 

VI. 
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#  VI.  Thieftion  128  aripiver'd  by  Mr.  T.  Williams. 

The  common  center  of  gravity  of  the  earth  and  moo* 
goes  through  the  magnis  orbis  fo,  that  the  areas  defcribed 
by  the  radii  to  the  fun  are  proportional  to  the  times ; 
the  accelerating  gravities  are  as  the  quantities  of  matter 
in  thofe  bodies;  the  mafs  of  the  earth  is  given  equal  to 
39008956283823202513476  cubic  feet;  the  diameter  of  the 
D  to  the  diameter  of  the  ©,  as  her  apparent  femi- 
diameter  to  her  horizontal  parallax.  Hence  her  magnitude 
801682492916446916225  feet:  The  attractive  force  will  be 
the  fame  in  refpect  to  their  diffance  from  the  common 
center  of  gravity,  as  in  relpeH  of  the  whole  difhnce  be¬ 
tween  them. 

Let  S  denote  the  fun,  M C  the  mag- 
nus  orbis  defcrib'd  by  the  common 
center  of  gravity  of  the  earth  T,  and 
the  moon  L,  C  the  D  in  oblant,  her 
mean  diffance  60-^,  femi-diameter  rr 
1309095060  feet  =  TL.  Now  as  the  ]) 
and  0  tend  to  C  as  to  one  another, 

CT  :  C  L  r:  mafs  in  L  :  mafs  in  T. 

Therefore  CT  —  26361759  feet 
4083  miles,  and  CL  —  1282733200  feet 
=  242752  miles. 

Mr.  Major,  the  propofer,  anfwers  thus  :  d  —  mean  di¬ 
ameter  =  268923  miles,  q  =  the  quantity  of  matter  in  the 
earth,  and  1  ~  D  ,  a  —  diffance  of  the  common  centers 
from  the  fun;  q  :  1  :  :  mafs  ©  :  mafs  D,  qa  —  d  —  a 

per  ftatics,  and  qa-y-  a  —  d ;  hence  a  —■  5899*34 

q  +  1 

miles. 

Mr. 


*  VI.  Qjj  estio  n  128. 

If  e  be  the  quantity  of  matter  in  the  earth,  and  m  that  in 
the  moon,  or  any  other  two  bodies,  and  d  their  diffance  afunder. 
Then,  per  flatics,  as  f  -j-  ni  :  d 

m  :  —  ,jW-  —  the  didance  of  the  earth 

6  "i"  7TI  / 1 

j  r  from  the  goiu- 

c  '  — : —  =  the  d' fiance  of  the  moon 


e  -j-  m 


mon  center  of  gravity. 

Diary  Maiksni. 
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Mr.  Turner  has  curioufly  explain’d  this,  and  fays  the 
author  ought  to  have  told  whether  in  <5  or  § ,  & c.  but 
that  nothing  certain  can  be  laid  down,  fince  we  cannot 
truly  determine  the  difiance  and  magnitude  of  the  fun  ;  and 
that  regard  fhould  be  had  to  their  denfities,  and  fpecific 
gravities,  &c. 

#  VII.  Queftion  129,  anfvsePd  by  Mr.  Da.  Nairne. 

The  pendulum  vibrates  1000  per  hour  =  i6f  per  minute, 
and  one  of  39*2  inches  vibrates  60  per  minute;  alfo  they 
being  in  a  duplicate  ratio  of  their  vibrations,  therefore  the 
length  of  the  candleltick  will  be  found  508  inches  ;  and  the 
candleftick  above  the  floor  314,  Hence  the  whole  height 
=:  82s  inches  =  68*5  feet. 

The  Prize  AhieJUon  anfwer'd, 

join  AB,  AC  and 
A m ;  draw  ms  and  Bnv 
JLAC,  mq  II  AC,  mf 
S|  AB\  draw  md  fo 
th  at  A  m  d  A  —  A  A  m  C 
rrs  Am  By  and  ?nr  that 
A  Arm  =  AmB.  Then 
the  triangles  A m  by  A mr 
are  fimilar,  as  alfo  AmC 
and  Amd  :  alfo  the  tri¬ 
angle^  rm  q,  dmf  are 
fimilar.  Then  let  a  — 
jqS  =  A  By  b  =  80  = 

AC,  c~  61*95  ~  AriVy 
d  =  88*47  —  Bnv,  and  r 
zz  50  —  Am\  alfo  x  -~ 

As,  y  —  ms.  Then  mf 

=  ^and  Sf=c-j, 

which 


*  VII.  Qjj  est;on  119. 

As  iooo*  :  3<5ooa  or  as  io1  :  36^  :  :  39-2  :  39*2  x~3’<52  'S 
508  inches  the  length  of  the  cord  or  line. 

Again,  if  x  rr  the  whole  height,  and  a  zz  508  “  the  greater 
part.  Then  x  :  a  :  :  a  :  x  —  a  ;  hence  xx  —  ax  zz  a  a,  and 

X  zz  *—  Ail  x  0  zz  821-9$  inches  =  <J8f  feet  nearly. 
z 
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which  taken  from  x,  we  have  Af  =  x  —  y  =  mq ,  and 
~  -  Again,  in  the  like  triangles,  Amb,  Amrt 

A  r  •  and  in  AmC ,  Aid  in ,  Ad  ~  which  taken 


from  Af  =  x  —  we  have  r//  ==  x 


£2 


r  r 


.  Alfo 


ay 


rq  —  .  Then  mq  1  qr  ::  :  df  that  is 

d  a 


r  r 


a  y 


«  .y» 

•  A 


^.y 


r  r 


~Jr  —  -j- ;  and,  eroding 


v  —  .  £2 _ - 

d  ’  d  a 

.  2 c  y x  rrx  .  ccyy  rrcy 

extreams  and  means,  x  x  — •  —3 - +  -fr  Hh  — rr~ 

0  3  dd  db 

=  —  ““^"5  or  ^or  ** —  cc  ^ut  ^  an^  tran^pos’d 

*  W 


rrx 


„  ,  acyx 

7  ,  ■,  &c.  comes  xz  —  — f—  +  , 

d  d 


rrx 

~b~ 


yy 


f*  ¥*  £  y  f*  t*  y 

-jy  —  —A  Proceeding  finds  x  =  45*8068  =:  Then 

the  angle  s  A  m  may  be  found;  and  two  Tides  and  a  con¬ 
tain’d  angle  given  in  each,  to  find  Bm  =  70*32,  and  Cm 
39*63  feet  the  anfwer.#  L  T. 

°f 


*  The  Prize  Question. 

This  queflion  may  be  otherwife  folved  thus  ? 

Putting  a  zz  AB,  b  r=  AC,  and  r  —  Am,  as  above ;  and  alfo 
5  and  c  =  fine  aud  eof.  A  TAG, 

x  and  —  xx  z=l  fine  and  cof.  AT  Am,  and 
- - - - 

z  and  y'  i  —  zz  “  fine  and  cofi  A  CAm ,  to  the  radius  r. 

t  •  Cl  X 

Then,  by  trigonometry, 

b  z 


and 


==  rv  tang.  A  -dm B3 
v  —  ay  1  —  xz 

~  tang.  A  AmC',  but  thefe  angles  ar® 


r  —  b  y'l 

equal  to  each  other  by  the  quefiion  ;  therefore  we  have  this 

.  ax  b  z 

equation,  — -  — 


r  —  a*/i 


r  —  b  Ayf  1 

Dd  j 
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Of  the  E cliff es  in  1728* 


There  will  be  four  eclipfes  this  year ;  twice  will  the 
moon’s  dark  body  interpofe  between  the  fun  and  our  part 
of  the  earth,  and  hide  part  of  his  face  from  our  fight  : 
and  twice  will  the  earth  interpofe  between  the  fun  and 
moon,  and  hinder  the  fun’s  enlightning  the  moon. 


1.  Moon  eclipfed  on  Wednefday  the  14th  day  of  Fe¬ 
bruary,  about  7  in  the  morning,  vifible. 


Afironom.  Car.  at  Coventry 
Leadbetter,  London  — 
Joh.  Newton,  Melt.  Moberry 
T.  Sparrow,  Nottingham 
D ’s  lat.  north,  defcending 


Begin, 
h.  m. 

Midd. 

End 

Digits 

V 

44 

VII 

10 

VIII  36 

9  3* 

5 

49 

7 

13 

8  48 

9  J3 

5 

55 

7 

7 

8  19 

9  26 

5 

i  39' 

47 

47" 

7 

16 

8  45 
30'  28" 

i©  16 

The 


But,  again  by  trigonometry,  z  zz:  s  s/ 1  —  x2  —  cx, 


and  y'l  — —  z2  rz  s x  c 4/ 1 


•  “it  • 


thefe  values  of  z  and  4/1  —  z 2  being  fubflituted  in  the  above 

ax  bs\/i  — x z — hex 


equation,  we  have 


bs  \/i  —  x  z 
r  —  bs  x  —  b  c  \/i  —  x 1 


r  —  ay  x  —  r 
which  equation,  reduced,  gives 

4  a2  b1  x*  ~~ *  4a7-  brsx*  -f-  a7,  r2  xz  x  azbrs  x  azbt sz  zzz  01 

Hr  bzr2 

,7,  — xab2crs — bzrzsz 

—  4a2  b2 

-f*  x  abcrz 

from  which  biquadratic  equation  x  may  be  found. 
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The  moon  will  let  about  the  middle  of  the  eclipfe,  fo 
that  the  end  of  it  will  not  be  vifible  to  us.# 

2.  Sun  eclipfed  the  28th  of  February,  at  8  at  night,  but 
invifible,  by  reafon  the  fun  is' then  let. 

3.  Moon  eclipfed  the  8th  day  of  Auguft,  at  5  at  night, 
the  moon  being  then  below  our  horizon.  The  eclipfe  will 
be  over  before  (he  rifeth,  and  fo  inviiible.f 

4.  Sun  eclipfed  the  24th  of  Auguih,  at  1  in  the  morn* 
ing,  invifible- 

New  ^uejTions. 

I.  QueJUon  130,  by  Mr.  Rich.  Whitehead, 

Near  the  place  where  I  fojourn  there  happen’d  of  late-, 
Thro’  time  and  negledt,  a  (harp  caufe  of  debate. 

Three  friends  own’d  a  meadow,  for  fo  many  years, 

Till  they  could  not  determine  the  bounds  of  their  (hares. 

A  worm-eaten  parchment,  much  gone  to  decay, 

Was  produc’d,  full  of  lines,  which  they  call’d  a  furvey  : 
This  was  thumb’d,  and  look’d  over  and  over  again. 

And  with  fpedtacles  too,  but  alas  !  all  in  vain: 

Nay,  the  fchoolmafter’s  learning,  tho’  deep,  nought  avail’d; 
And  where  (hou’d  they  go  when  the  fchoolmafter  fail'd  ? 
Howe’er,  being  told  that,  my  fancy  to  pleafe, 

I’ve  us’d  myfelf  often  with  queries  like  thefe; 

They 


*  This  eclipfe  was  obferved 
At  St.  Mhhad  the  Archangel  by  J.  de  Caftrd  Sarmenio. 


h. 

m.  s» 

Beginning  —  —  —  ■ — 

14 

3  35 

End  —  —  -  —  — 

1  7 

0  3  7 

f  This  eclipfe  was  obferved  at 

Pekin , 

thus  ; 

h. 

m. 

Beginning  of  the  penumbra  — 

10 

54 

Beginning  of  the  eclipfe 

I  X 

2 

End  —  —  ■ —  —  — 

14 

© 
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They  all  laid  they’d  treat  me,  and  thank  me  to  boot. 

If  I’d  fet  the  thing  right,  and  end  the  difpute. 

The  mead  had  four  (ides,  a  tripezium  or  fo, 

As  the  mufty  old  manufcript  gave  me  to  know: 

Thefe  (ides,  eaft,  weft,  north,  and  fouth,  as  they  went, 

The  letters  A,  D,  E,  and  C  reprefent. 

Jl D  had  fix  chains,  forty  links,  (to  go  on) 

EC  twice  five  chains,  links  fix,  three,  and  one;  > 

And  AC  contain’d  chains  twice  (even,  links  none.  I 
Two  lines  from  the  ends  of  the  fide  A  and  C 
Iftuing,  met,  on  the  oppofite  fide  E  and  D,  h 

At  a  point  call’d,  for  fake  of  diftinguifhing,  B,  3 
And  there  form’d  an  angle  (you  know  what  I  mean) 

Equal  the  fum  of  fixty  degrees,  more  by  eighteen  ; 

And  after  this  manner  were  feen  to  divide 
Into  its  three  three-corner’d  portions  the  mead. 

Moreover,  thefe  lines  their  proportion  thus  bore; 

BC  to  BA ,  was  as  three  is  to  four; 

B  D  to  B  E  the  fame  ratio  did  fhew. 

As  three,  in  the  fcale  of  proportion,  to  two. 

Phoo  !  faid  I,  Mr.  Pedant,  don’t  know  what  his  trade  is; 
If  nonpfus’d  by  this,  he’s  no  great  Archimedes. 

I  fhall  foon  fet  this  matter  to  rights,  I  don’t  doubt; 

But  I  found,  after  all,  1  was  plaguily  out : 

3  thought  of  this  nature  ’twas  eafy  to  do  things, 

But  I  find  that  fpeculation  and  practice  are  two  things. 

Of  ye,  Diarian  fair,  the  favour  I  afk, 

That  you’d  pleafe  to  perform  what  I  took  for  my  talk: 

I'or  me  ’tis  too  much  ;  but  there’s  nought  can  furprize 
Or  pofe  you,  whofe  wits  are  as  bright  as  your  eyes  ! 


II.  Chief: ion  131,  by  Mr.  Tho.  Dod. 

A  youth  who  in  numbers  fome  progrefs  had  made, 

And  took  himfelf  now  for  a  notable  blade, 

Came  with  his  progreflion*,  and  faid  he  cou’d  fhow, 

How  far  a  ball,  conftantly  moving,  wou’d  go; 

Which,  fays  he,  the  firft  hour  fhould  go  forty  miles  clever, 
Thirty-five  in  the  fecond,  and  fo  on  for  ever. 

I  allow’d  he  might  do  it,  and  bid  him  fuppofe 
The  ratio  as.  6  to  ...  .  what  I  nor  he  knows ; 

And  that  it  went  fo  many  {  miles  fecond  hour: 

Likewife  this  fum  to  his,  be  as  nine  is  to  four. 

He  try’d,  and  fell  fhort,  as  a  long  thing  to  do  : 

So  now  he  refers  himfelf,  ladies,  to  you. 

*  Geometrical,  f  46^. 


III.  Qtief 
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III.  Qu  eft  ion  131,  fry  Mr,  John  Hartley, 

In  ancient  times,  when  royal  David’s  fon 
Did  reign  in  glory  at  Jerufalem, 

He  built  the  fpacious  temple  of  the  Lord, 

With  implements,  and  rich  utenlils  ftor’d. 

A  molten  fea  among  the  red  was  made, 

For  the  prief’s  ufe  intended,  as  ’tis  faid : 

Upon  twelve  brazen  oxen  it  was  fet : 

Two  thoufand  baths  it  wou’d  contain  ;  and  yet 
A  line  of  thirty  cubits  wou’d  furround 
The  fame :  It  was  cylindrical  and  round. 

The  depth  five  cubits  was,  and  hand’s  breadth  thick : 
But  the  diameter  I’m  to  feek; 

For  tho’  ten  cubits  be  the  number  told. 

With  the  periphery  this  will  not  hold; 

For  fo  the  circumference  you  may  lee, 

Wou’d  thirty-one  and  more  than  four-tenths  be* 
Now,  I  fuppofe,  the  jewifh  cubit  was 
Longer  than  ours;  but  what’s  their  bath,  alas  ! 

Is  hard  to  fix,  lince  authors  are  divided  : 

But  ladies,  by  your  arts  ’twill  be  decided. 

My  fir  ft  requef ,  fair  ladies,  don’t  deny,  1 

The  bath’s  content,  and  cubit’s  length  defcry?  b 
And  thefe  dimenfions  how  I  mull  apply,  ' 

To  make  the  fea  two  thoufand  baths  contain,  'l 
No  arbitrary  meafures  to  retain,  r 

But  what  you  from  an  author  can  maintain.  ^ 

One  favour  more,  once  more  I  crave  your  aid; 
Suppofe  this  molten  fea  of  copper  made, 

And  full  of  water  pure,  I  pray,  declare 
What  weight  avoirdupois  the  oxen  bear. 


IV.  uejiian  13.2,  fry  Mr,  Tho.  Williams. 

In  Qxfordfhire’s  a  little  meadow  ground, 

A  feition  of  a  parabola  found, 

Having  three  fides ;  one  curv’d,  we’ll  call  CM, 

Being  fo  made  by  Charwell’s  chryftal  dream  : 

The  other  two  be’ng  freight,  did  make  connexion, 

In  X  the  node,  or  focus  of  that  fedlion  : 
r  But  being  ftreightly  hedg’d,  the  I  aft  great  flood 
Drove  all  that  mound  from  off  the  ground  it  food; 

Left  nothing' Handing  but  a  willow  tree, 

And  that,  by  chance,  grow’d  in  the  vertex  C. 

/  Since 


17*3. 
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Since  which  all  ways  are  try’d  for  to  regain 
The  points  M,  X,  but  all,  alas  !  prove  vain. 

But  this  may  ufeful  be,  the  fide  CX 
Was  found,  before  the  flood,  poles  twenty  fix  ; 
The  fquare  of  which,  they  fay,  was  equal  to 
The  meadow’s  area.  Now  we  beg  of  you 
To  give  the  fide  XM\  for  till  that’s  found. 

We  can’t  again  pretend  to  fix  the  ground. 

V.  Quejlion  133,  ly  TexoW  Tlaxa/. 

Ye  charming  fair  fex,  to  whom  benign  heav’n 
A  bright  and  fuperior  genius  hath  given ; 

Whole  lufter  in  wit  and  art  does  appear, 

In  the  bright  annals  of  the  rolling  year; 

Your  aid’s  much  defin’d :  And  you,  fons  of  art. 
Your  kind  afiiftance  pray  pleafe  to  impart 
To  a  young  Philomath,  who  labours  to  find 
A  right-angled  triangle  of  fuch  a  kind. 

That  when  the  doubled  ale  area  on  every  fide 
In  its  utmofl  extent  (tho’  never  fo  wide) 

Being  duly  fubdufted,  the  remainders  all  three 
(From  every  fide)  a  fquare  number  {hail  be. 

Now,  ladies,  and  artifts,  pray  pleafe  to  explain. 
When  a  velfel’s  erefted  upon  fuch  a  plane. 

At  ten  inches  depth,  how  much  ale  ’twill  contain. 


VI.  Queftion  134,  by  Mr .  Tho.  Grant. 

Ye  Britifli  ladies,  to  whom  all  apply. 

As  an  oracle,  in  things  abftrufe; 

The  greateft  area  that  can  b’  inclos’d 
By  four  right  lines,  fuch  as  below  are  feen, 
Vouchfafe  to  tell:  ft>r  furely  you,  or  none. 
The  deep  mylterious  fecret  can  reveal. 

[The  lines  io,  i<5,  14,  audio.] 

VII.  Quejlion  135,  by  Mr*  John  Turner. 

In  that  delightful  ifle  of  old  fo  fam’d 
For  Cytherea’s  rites,  thence  Paphos  nam’d; 
Inclos’d  with  flow’ry  meads,  a  mountain  Hands, 
That  calls  a  lhadow  into  dillant  lands  : 

In  vain  accefs  by  human  feet  is  try’d, 

Its  lofty  brow  leoks  down  with  noble  pride 


On 
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On  fruitful  Nile,  tho’  feven  wide  channels  fpread. 

And  fees  old  Proteus  in  his  oozy  bed  : 

Whofe  altitude  if  cub’d  and  multiply’d 
Into  three  times  the  fquare  root  of  the  fide. 

Drawn  from  the  mountain’s  vertex  (till  it  be 
A  tangent  to  the  earth’s  convexity, 

Bounding  the  utmofc  profped  of  the  view) 

Produces  what  I  in  the  margin  fhew.  [1005*9309  miles 
If  now  the  earth’s  radius  fuppofed  be 
In  miles  three  thoufand  nine  hundred  fixty- three,  [3963 
Artifls,  the  mountain’s  height  explain. 

Above  the  horizontal  plain. 

The  Prize  QueJUon. 

Bold  Britons,  boaft  no  more  of  Bacchus  here, 

Since  he’s  dethron’d  by  Parfon’s  humming  beer; 

Straight  abdicate  him  our  dominions  quite, 

And  Parfons  deify,  as  ’tis  his  right. 

Let  foreign  dregs  no  more  our  fenfe  invade, 

Which  robs  our  (lores,  and  fpoils  domeilic  trade: 
Champaign,  Bourdeaux,  and  Burgundy  no  more 
Will  be  efleem’d  as  they  have  been  before ; 

His  fov’reign,  flout,  and  fine  balfamic  ale 
Excels  that  ne£lar  did  the  gods  regale. 

For  fack  no  more  the  learned  can  infpire 
Like  this  fame  beer,  with  true  poetic  fire. 

’Twill  make  the  courtier  hate  the  fawning  knave ; 

The  tim’rous  foldier,  valorous  and  brave; 

The  canting  whig,  felf-int’reft  to  defpife  ; 

And  heedlefs  tories,  to  become  more  wife  ; 

Make  the  mechanic  new  inventions  find, 

And  will  infpire  true  Britons  with  one  mind. 

Henceforth,  renowned  Parfons,  you  (hall  be 
•  Efteem’d  our  patron,  own’d  a  deity. 

Your  (lately  cade  to  be  your  throne,  from  whence, 

To  all  your  votaries,  your  laws  difpenfe. 

This  fpheroid  cade,  whole  magnitude  is  fuch, 

The  Tiojan  horfe  did  not  contain  fo  much; 

For,  by  th’  dimenfions,  it  does  plain  appear 
To  hold  twice  eighty  '*  barrels  of  (Irong  beer  : 

Alfo  the  head’s  the  latus  reffum  of  its  fphere. 

If  you  the  diagonal  from  th’  length  lubtrail, 

Two  feet  two  inches  then  remain  exadt. 

Ingenious  artiffs,  I  this  favour  adt, 

To  fhew  th’  dimenfions  of  this  fpacious  cade. 

*  z<5q  barrels  at  36  gallons  to  the  barrel. 
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%  I.  QueJUon  130  answer'd  by  Mr.  Turner. 

HAving  AC  given  =  14  chains,  the  angle  ABC—  78* 
and  the  ratio  B  A  to  B  C  as  4  to  3.  It  is  eafy  to 
find  BA  —  12*51881,  and  BC  —  9*3,8912.  Draw  the  lines 
as  in  the  fcheme,  and  put 
DA  —  b  —  6*4, 

Ag  —  g—  9*4487, 

gC  =s  m  —  4*55ia, 

g  B  =  h  —  8*2123, 

EC  =  n  =3  io'ij 
=2  a  ? 

Ap  —  e  ? 

EH-y>  JL 

Then 


*  I.  Question  130. 

Here  being  given  of  the  trapezium  the  three  fides  A  D,  AC,  and 
CE ,  the  angle  ABC  formed  in  the  other  fide,  the  ratio  (m  to  n ) 
of  its  legs  AB,  BC,  and  the  ratio  (p  to  q)  of  the  fegments  BD , 
B  E  of  the  other  fide ;  from  which  the  figure  will  be  conftrudted 
thus  : 

Conftruftion . 

On  the  given  bafe  AC  (by  Prob.  3  of  Simpfon’s  Algebra)  cat*# 
ftitute  a  triangle  ABC  whofe 
fides  fir  all  be  in  the  given 
ratio  of  m  to  n,  and  whofe 
vertical  angle  fliall  be  equal 
to  the  given  one.  Then  with 
the  centers  A  and  C,  and  radii 
equal  to  the  other  two  given 
fides  of  the  trapezium,  de¬ 
fer!  be  two  circles.  Produce 
CB,  and  make  as  q  :  p  :  : 

CB  :  BF  and  alfo  :  :  CE  : 

FD  ;  which  apply  to  the  circumference  of  the  circle  whofe  center 
is  A.  Draw  D  B,  and  continue  it  to  meet  the  circumference  of  C 
in  E ;  and  AD  EC  is  the  trapezium  required.  Demon * 
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Then  2:3  : :  m  —  a  :  g  —  e  per  question. 

4 bb  — •  4<?<?  —  4 hh  —  1  %hy  +  9 yy  per  Euclid  47.  1. 
ynn  —  ss  —  4j-<?-~  /±ee  —  9  hh  +-  1  Shy  -j-  9  yy  : 

Putting  s  --  im—~  ig,  and  *w  —  9 nn  —  ss3 

W e  fhall  have  y  zz  %b  —  2  \/ a  b  — -  e  e , 

and  3  =  -  h. 

And  reducing  the  equation,  e  ~  3*43139?  y  is  found  zz 
1*87239,  a  0*53966.  Hence  B  D  —  6*6411,  and  BE  zs, 
4*4274  chains,  and  the  whole  DA  =2  11*06850. 

A.  R.  P. 

CADE  “  1  o  22*7667 
And  the  areas  of  <ABC  =5  3  1*3731 

(_C B  E  =20  11*7145 

Mr.  A.  Fearnjide  s  anfwer  is  the  fame  in  every  indivi¬ 
dual  letter. 

II. 


Bemonft  ration . 

The  triangles  BCE,  BFD  are  iimilar  by  Eucl.  VI,  7,  and 
therefore  5E  :  SD  ::  T  (7  :  B  F  :  :  q  :  j$>  by  the  conflrubtion ; 
and  the  reft  is  alfo  evident  from  the  conftrudiion. 


Calculation* 


As  w?  -f- «  :  m  —  n  :  :  cotang,  f  A  ABC  :  tang,  \  dif.  of  the 
angles  BAC,  BCA  at  the  bale ;  which  added  to  and  taken  from 
half  their  fum,  we  obtain  thofe  angles  themfelves  ;  and  confe- 
quently  the  triangle  ABC  becomes  all  known,  which, is  one  part 

of  the  field. - Then  in  the  trapezium  BADF,  are  known  all 

the  fides  and  the  A  A  B  F ;  to  find  the  diagonal  B  D  for  A  D  is 
given,  and  A  B  and  the  A  B  have  been  found ;  then  by  the  con- 


flruTtion 


q  :  p 


CB  :  BF 


CE  :  BF 


-  X 
7 

t 

<1 


CB 


X  CE 


To  determine 


B  D,  draw  A  F ;  then  in  the  triangle  ABF ,  given  two  fides  A  B, 
B  F,  and  their  included  Ai  to  find  the  third  fide  A  F  and  the 
z  AFP *  Then  in  the  triangle  A.  D  F,  are  given  all  the  fides,  to 
find  the  /.  AFP:  and  the  fum  or  difference  of  A  F B  and  A  FD 
will  be  the  A  DFB.  Wherefore  in  the  triangle  DFB ,  are  known 
two  fides  D  F,  F B,  and  their  included  angle,  and  confequently 

the  whole  triangle ;  which  is  the  zd  portion. - Laftly,  as  m  :  a 

:  ;  D  B  ,*  BE ;  hence  the  3d  portion  CB  E  is  known. 
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II.  Queflion  131  aripwedd  by  Mr.  Tlio.  Grant. 


A  ball  moving  40  miles  the  firft  hour,  35  the  fecond,  and 
fo  on  for  ever  in  the  fame  ratio,  will  go  320  miles.  Then, 
by  the  queftion,  as  4  :  9  :  :  320  :  720  miles  =  the  fum  of 
a  decrealing  geometrical  progreflion,  whofe  fecond  term  is 
46-ff-  and  laid  term  ==  o.  Let  x  =  the  firft  term  of  the 
fame ;  then,  per  Euclid  5.12,  ’twill  be  as  x  :  46-ff-  :  :  720  : 
720  —  x.  This,  turned  into  an  equation,  gives  720X  —  xx 
=  33500;  whence  x  —  50  miles,  and  the  common  ratio  as  6 
to  5rV  or  as  1  to  y-J-*  §KE'.I. 


III.  Quejtion  13 1  anfvoer'd  by  Mr.  Turner. 

If  a  line  of  30  cubits,  or  656*64  inches,  would  furround 
the  molten  fea  on  the  outlide  ;  then  the  outlide  diameter 
was  but  —  —  —  —  209*015  inches 

Twice  the  thicknefs  of  the  >  _  , 

copper  or  2  hand  br.  fub.  5  7 

Remains  the  inlide  diameter  —  201*719 


The  depth  109*44  inches,  area 


|  34311*982 

{  3755103*31  cubic  inches 


of  the  bale 
The  whole  folid  content  from 

outlide 


Add  the  copper’s  bottom  —  1x5170*11 

The  fum  is  —  —  —  3880273*42 

Content  of  the  inlide  — -  > —  3497523*1:26 

Difference  — -  —  —  382750*294 

Equal  to  the  cubic  inches  of  copper.  Divide  the  lafl  fum 

but  one  by  2000,  the  number  of  baths  it  contained,  gives 

the  quotient  1748*76  cubic  inches  the  content  of  one  bath 

”  7to-  gallons  winemeafure;  the  whole  contained  15140*8 

gallons  wine  meafure,  or  60  tuns  20  gallons.  Then  accord- 

cording  to  Mr.  Ward, 


56  tuns  8  hand. 12  pounds 
55  12  40  13 

[12  o  52  13 

«*■ 


■-578697  5 ounc<:s  avo,rd- 
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Qjj  estions  Answered, 


3S3 


A?if  vjerd  by  Mr.  John  Clark. 

C  cubic  is  21*888  inches 

By  Harris’s  Lexicon  a  •<  palm  3*648 

Cbath  1747*700 

whence  the  quantity  of  apoo  baths  3495400 

water  in  the  fea  3497504 

difference  2104,  which  is  but 
of  an  inch  in  the  depth,  or  little  more  than  one  bathl 

T.  c.  ft.  lb.dw.  gr. 

Then  by  Mr.  Boyle’s  C  of  water  is  —  57  o  5  11  205  8 

proportion  the  wt.  1  (ides  of  the  copper  37  27  4  59  16 

and  the  bottom  in  proportion  to  the  fides  18  1  o  1  173  9 

The  whole  weight  in  avoirdupois  —  1 12  4  5  4  146  9 


*  IV.  Quejiion  132  answer'd  by  Mr.  W.  Mil  ward. 


Let  fall  the  ordinate  M  P,  which  g 
call  a,  and  put  C X  =  b  ~  26  poles. 

As  4  b  \  aw  a  :  —  22:  CP  per  conics. 

4  b 


2 CPX PM 


=  the  area  of  the  femi- 


1  1  /1  t}  71  /r  __  2  a  a  a  a  a  a 

parabola  CP IVl  — - or  — — —  . 

1  12  b  6b 


CX-CP  =  PA 


4b  b 


aa 


4b 


,  and 


PA  X  \MP  =  the  area  of  the  triangle  PXM. 

The  A  PXM  ~n  area  of  the  femi*parabola  =2  the  area  of  the 

bb  per  queftion. 


,  .  aaa  ,  4b  b a 

meadow,  viz.  -7-7 - b 


Cl'  Cl  & 


6  b  8  b 

aaa  -f-  nbba  rr  %A.bbb  ;  here  ^  is  —  42*55  poles. 

Hence  /HA  =2  43*445* 

V.  ^/- 


*  IV.  Qjj  estxon  13 2. 

Patting  b  zzz  CX,  and  x  rr  the  ordinate  PM;  then,  by  the 


nature  of  the  parabola,  C  P 


b 


;  and,  by  prob.  7  page  32-  * 


Menfuration,  CX  -b  j  CP  X  ^  PM  rr  the  area  rr  bx  by  the 


x- 


queflion ;  that  is,  b  +  X  a  *  =2  b  % ,  or  #  3  1  a  £  *  #  r-  24  M . 

E  e 


Ladies’  Diaries. 


\_B  eight  on~\  1729. 
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*  V.  ^ueftion  133  .answer'd  by  Air.  Geo.  Brown. 

Let  a  =  fide  of  the  triangle  ;  then  7^  =  the  double 

area.  And  fuppofe  a~~~’2^gz  4%  which  will  admit  or 

many  anfwers,  for  when  brought  to  a  folution  it  will  be 
a  —  70  5  =  ^49  70*25  —  564,  and  the  greateft  root  take 
to  be  the  utmoft  extent  mentioned,  viz.  a  --  705  •+* 
i^/497o°25  • — -  564  ~  136*879.  And  making  this  equation  for 

the -other  fide  a  —  -----  =  2*25 ;  then  a  =  138*71.  And  a 

%h,%  . 

veffel  ere&ed  upon  inch  a  plane,  at  10  inches  deep,  contains 
334*49  ale  gallons.  ‘  p 


•f  VI.  Fhiejlion  134  arifvoer’d  by  Air.  Tho.  Grant. 

Let  x  BD,  a  —  AT)  ^  b  ~  A B ,  c  xx.  C D ,  and  d  —  B  C . 


1.  By  the  figure, 

.  rzr?  — 

x  :  a  -t-  d  :  :  a  ~~  a  : 

DF~—-BF«  therefore 


DF  - 


-.5 . 

x  x  -4-  <7  <2 


dd 


2  X 


2.  Again  by  the  figure, 

,  ,  7  £ c  —  bb 

x  :  c  4*  0  : :  c  —  b  :  - - - == 

x 

I)  E  —  DA,  therefore  DA  ~  d£Al:ifi_ 

2  x 


hb 


.  By 


*  V.  QUESTION  133. 

It  Is  not  clear  what  is  meant  by  this  queftion  as  it  is  worded  ;  it 
double  the  area  of  the  triangle  is  to  be  taken  from  each  fide,  anxl 
the  three  remainders  are  to  be  fquares,  then  folutions  are  given  at 
queftion  6 38. 

,t  0a  E.S  T  1  O  N  134. 

By  Theorem  u  of  Simpfon  on  the  Max.  and  Min.  of  Geometrical 
’Quantities.,  the  trapezium  will  be  greateft  when  it  can  be  Infcribed 
in  a  circle  ;  and  then,  by  rule  5  page  71  of  my  Menfuration,  the 
.area  will  be  found  thus  :  H-ftf  the  fum  of  the  given  tides  is  29, 
from  which  each  of  the  tides  being,  taken,  we  have  -.the  four  re¬ 
mainders.  9,  13,  17,  19  ;  and  the  area  ,3=  V’?  x  1 3  *  1 7  x  19  = 
^94  4® 
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Qjj  e  s  t  i  o  n  s  Answered. 
3.  By  End.  I.  47. 


PS 


x%  -r  2 d~x2  4  2  a2  d2'  —  x 4 


4  .V  X 

4.  By  the  fame 
2  c2 x  v  4  2  b1  x  2  4  zc2b 


X4  - -  o4 


4  .v  .v 

5.  By  the  figure, 


FA . 


£67. 


T,  4  / 

4 


\/za2x 2  4  zcl2 x2  4  2a2  d2  —  x4  —  #4  — -  4  4 
\\b osc2  x2  4  2b2 x2  2  c2  b% — x4  — -  (A — bA  =  the 
greateft  area. 

6.  The  laft  in  fluxions, 
a2  xx  4  «  1  x x  —  x 3  x 


■s/ 2  a2  x2  ~i -  2d2 x'3-  -f-  2a2 d 2  — ■  x4  —  a 4  —  dA 

•  *  • 

 c 2  x  x  4  b%-  x x  ■■ — •  x 3  x 


2  V  *  c  2  x 1  4  2  b 2  x  2  4  2  c  2  b  2  ■—  x  4  — -  c  4  bA‘ 

7.  This  reduced  is 

—  aA  4  2  a-2  bA 

~  h*  -{-2a2cA:  744 

4 ‘2a2  —  c4  4*  2  a  Ab  2 

.s  ,4 +*ay;  Adi 


1  V  o  •  —  -  v 1 

4*  2 4  " 


4*  2  d 2 


0. 


1  \a2h2 

4  a2  c2  4  ib*dx  , 

—  4 b2d2  4  zc2dA  + 4  *  f 

—  4  c2 d2  4 2s4dz 

8.  -  Or in  numbers- 

—  X8  4  180OX5  —  XO76372X4  4  222272QOCX~  — 87680OGGO©' 
=  0. 

Hence  x  =:  21*18.7.  And  the  greateft  area  is  194*4,  &c. 

VII.  Quejlion  r  3  5  anfnxerd  by  Mr.  John  Bui  man-. 


Let  x  ~  B  A  ==  the  mountain’s  height. . . 
Then  x  4  3963  ~AC. 

Hence  xx  4  7926*  4  *5705369  =  AC H 
Or  xx  4  7926  x  —  AM  ’- . 

4 


See  Fig.  to 
Quejh  lot 
p.-2  44. 


Gonfequently  v'8ixl44 642006  x* 3  ~  1005*9309. 

Then  if  the  latter  part  of  the  equation  at  the  laft  ftep  be 
lovolv  d  to  the  fourth  power,  and  the  radical  fign  taken 
away  from  , the  firft  part,  the  equation  will  be  clear  of  furds, 

and  x  may  be  founds  3  miles,  the  mountain’s  height  re¬ 
quired. . 

The 


E  e  %: 


Ladies*  Diaries.  \;B  tighten]  1729, 

The  fame  anfwePd  by  Mr.  R.  Fearnfide. 

rut  ^  =  A B }  b  ~  CB  3963,  e  —  AM,  c  =  1005-93© 9. 
Then  =  G  and  <r  =  Then  ec  =  zba+aa 

4.  y  ^ 

or  a'+ +  2 &a'*  = —■  ;  reduced,  *  =  2*999999 


8ia'2’ 

miles. 


The  Prize  bPuejlion  anfwer  d  by  Mr.  Geo.  Brown.  1 
L,et  4C  =  *,  ~LD~  x , 

L  L  AD  _  2  26  inches,  d 'ax 

5760  the  content,  c  =  1077-15. 

4xx  ~  42x  +  22  :=  AD%.‘ 

3  x  A'  ■  4  b  x  -\~  b  b  —  a  ™  DLL 

-  ^  4  0  .v  4*  b  b  T-  a  a  —— 

2  *  V 3  * x  —  4 ™  23  79 2 . 

r 2 x x  — x 6  b  x  Hb  4b b  T “  4 •*— 

857  y*  3  x  x  4  bx  A-  bb  zz.  DffA « 

24.Y  3  —  'iibx7,  4“  822x  4*  24a  ax  —  i6ax^/'^x-x  — -  4*  22  j 

■  i. .  . . . . . . .  ^ 

c 

24 x 3  3  2  2  x  3  4-  8  2  b  x  4™  24  c?  <2  x  d c  =: 

xSaxtpzxx  —  fix  +  22,  and  when  fquar’d  576 xe  — 
15362  x 5  4-  1408  2  2  x 4  ~b  1 152 -<r  2  x4  —  5 12  2 3  x ?  * —  qSr/rx J 
t‘-— 1536  2 x3  64  JA  x%  ■Jr6ybdcx%  4*384 b%  ar  x%  4* 
576^4  x3  ■ —  ibdcx  —  4.8dcazx  4-  i/V3  768#3x4 
1024b  M  x 3  4*  2sCbta'lx‘l. 

And  when  <3  <3  is  found  in  the  unknown  quantity  x,  there 
will  be  an  equation  of  the  12th  power  adfedted;  from  whence 
the  length  is  156*2,  diagonal  130*2,  bung  diameter  .128*3, 
and  head  82*1.  gKE.l. 


Others  have  anfwer' d  it  as  below. 


Mr.  Joh?i  Bulman  • — 
Mr.  Ja7?ies  Clarke  — 
Mr.  John  Roffer  — - 
Mr.  John  Finch  — 
Mr.  John  Side-' Bottom 
Mr.  John  Hampfon  — 


Length 

Diag, 

Bung 

Head 

— 

157*25 

1 31' 25 

128*8 

81*72 

“ 

160 

i34 

127 

I  2.6‘OI 

88 

76*5 

— 

I57 

128*19 

8 1*5 

— - ■ 

163 

137 

81*5 

— 

157 

128 

81 

The  lot  of  10  diaries  fell  to  Mr.  J.  Finch,  of  Worcefter. 
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Eclipses. 


3*7 


Of  the  Eclipfes  in  1729* 

There  will  be  five  eclipfes  this  year  :  Three  times  will 
the  dark. body-  of  the  moon  interpofe  between  the  fun  and 
our  earthly  globe;  and  twice  does  the  earth  come  between 
the  fun  and  the  moon,  and  hinder  his  rays  from  enlightning 
the  moon. 


I.. Sun  eclipfed  on  Saturday  the  18th  of  January*  at  5- in 
the  morning,  invifible  to  us  by  reafon  the  fun  is  not  rifen. 


a.  Moon  eclipfed  on  Candlemas-day,  the  ad  of  February, 
at  3  quarters  after  8  at  night,  total  and.  vifible.* 


Aftron.  Carol.  P 
Coventry  y 
Chattock,  Lond. 
Lead  better,  dit. 
J.  Newton,  Fl.  J 
Ta.  Melt,  j 
J.  Bulman,Roch. 
Crania,  N. Pag. 


Begin. 

Begin, 
tot.  da. 

Middle 

1 

1 

End  of 
lot.  da. 

End 

Dura. 

Digits 

VII  4 

VIII  3 

VIII 50 

IX  37 

X  36 

Ill  3z 

19  30 

7  0 

8 

2 

8 

52 

9  44 

10  45 

3  44 

zo  0 

<5  5  7 

CO 

8  44 

9  3° 

10  31 

3  33 

19  17 

7  4 

8 

4 

8 

53 

9  4i 

10  41 

3  3  7 

'1 9  45 

7  12 

8  11 

8 

J8 

9  45 

10  44 

-3  32 

19  3* 

6  5  5 

7 

55 

8  40, 

9  55 

IO  2/5. 

3  3° 

IO  zo 

3. '  Sun  -eclipfed  the  16th  day  of  February,  at  9  at  night, 
but  invifible,  the  fun  being  then  fet. 

4.  Sun  eclipfed  on  the  1 5th  of  July,  invifible,  being  at  r  in 
the  morning,  when  the  fun  is  below  our  horizon. 


5,  Moon 


This  eclipfe  was  obferved  thus 


Place 

Obferver 

! 

Beginning 

Tot.  Im. 

Near  Car-  P 
ricfergus  > 
in  Irela  J 
Rome  — 
Pari  s  — 
Pekin  — 

A.  Dobbs') 
Efq.  j, 

J.  B. Carbone 

h.  m.  s. 

<5  2,9  3° 

• 

7  44  2  z 
730 
14  38  30 

h.  m.  s. 

7  3°  i5 

8  43  *7 

1539  0 

Emerfion 


h.  m.  s. 
9830 
10  zi  38 


End 


h.  m.  s. 
App.Time 
n  1041  tr. 


9  4 1  1 8j  1041x4 
17  17  10  18  t 7  40 


E  e  $ 
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5.  Moon  eciipfed,  total  and  vifible,  with  continuance,  on 
Tuefday  the  29th  of  July,  at  1  in  the  morning.* 


A  Avon.  Carol,  7 

Begin. 

Beg. to 
dark. 

Mid. 

End  to 
dark. 

End 

Durat. 

Digits 

Coventry  f 

XI  is 

0  14 

I  1 

I 

43 

ii 

47 

Ill 

32 

1 9 

5 

Leadbetter,  Lond. 

n  33 

12.  33 

1  19 

2 

J 

3 

5 

3 

32 

18 

47 

Chattock,  Covent. 
J.  Newton,  Me].*) 

ir  19 

12  20 

1  11 

'  2 

* 

3 

3 

3 

44 

1 9 

45 

Moberry  j 

11  14 

12  14 

1  3 

1 

Si 

2 

Si 

3 

37 

1 9 

13 

J.  Bulman,  Roch. 

11  2  2 

# 

12  21 

1  8 

1 

55 

2 

S  4 

3 

32 

19 

7 

Urania,  Newport 

11  34 

**  35 

1  20 

2 

5 

3 

<5 

3 

31 

19 

20 

New  Shi cjl ions, 

V 

I.  ^uejlion  136,  by  Mr.  John  Bulman. 

When  grateful  heaven  did  on  Henry  fmile. 

The  feventh  of  that  name  who  rul’d  this  ide, 

The  mighty  monarch  (with  an  awful  hand) 

Two  courtiers  (known  for  treafon)  did  command 
That  one  to  York,  thrice  fifty  miles  in  length 
From  London ;  the  other  he  to  Stilton  fent 
From  thence  ;  (which  places  north  of  London  lay) 

They  fhou’d  from  the  fame  moment  take  their  way. 

From  thence  a  journey  of  a  week  they  went, 

Diredtl-y  north,  as  by  the  King’s  confent : 

Between  the  foremoll  man  and  London  found. 

By  the  laft  trav’ler,  the  fpace  of  ground, 

Mull  in  extreme  and  mean  ratio  run 
As  well  at  lad,  as  when  it  fir  ft  begun. 

By 


*  This  eclipfe  was  obferved  thus  : 


Place 

Obferver 

Beginning 

O  O 

T ot.  Im. 

Em  tr  lion 

End 

Wirtemb. 

Rome 

Padua 

Bon  on  i  a 
Barbado. 

j.  Weidler 

J.  Poleni 

E.  Manfredi 
Mr  Stevenfon 

h.  m.  s. 
ix  130 

1 2  1  0 

12  0  28 

11  5  <5  S  4 

h.  m.  s. 

1 3  1  0 

13  016 

12  58  48 
1 2  55  $x 
8  1 1  0 

h .  m  s . 

14  40  3c 

14  38  24 
14  37  3& 
14  34  25 
9  5 1  c 

h.  m.  s. 

1 5  40  0 

15  38  0 

15  38  8ap,t. 
1 5  3  5  0  tr.  t, 
1050  oap.t. 

NO.  %6.  N  E  W  QjJ  ESTI0N8. 

By  Stilton  then  alfo  the  diftance  fliall 
Be  in  extreme,  and  mean  proportional, 
Between  London  and  York ;  and  to  take  place 
To  York,  from  Stilton  is  the  greater  fpace. 

Fair  ladies,  then  tell  me  by  algebra, 

Th’  ratio  of  the  fwiftnefs  of  their  way, 

And  from  London  to  Stilton  tell  I  pray. 

And  from  York  to  Stilton  ’tis  intended 
The  miles  to  kno  w,  and  this  work  is  ended.  ' 


II.  Qucjlioti  13  7,  by  Mr.  John  Simmons. 

The  wine  gallons  that  each  body  platonic  will  hold, 
(The  fides  twenty-nine  inches)  fbme  years  fince  was  tola. 
A  wager  is  laid  me,  were  each  fide  an  inch  more, 

’T  won  Id  puzzle  my  noddie,  the  fame  to  explore. 

I’ve  try’d  many  ways,  but  in  vain,  for  I  find 
My  money  is  loft,  if  not  help’d  by  force  friend, 

On  whofe  fini],  in  the  cafe,  I  may  fafely  depend. 

Now,  gentlemen  gaugers,  pray  drew  me  your  art. 

And  in  the  next  Diary  be  pleas  d  to  impart, 

What  each  body  wou’d  hold,  were  a  globe  in  its  belly 
(The  ambient;  Tides  touching;)  and  alfo  pray  tell  me 
The  number  of  gallons  each  Iphere  will  contain. 

That  wou'd  nicely  inclofe  each  body—-  make  plain. 

TIL  Queftion  138,  by  Mr.  Tho.  Grant. 

“When  Argo,  fraught  with  the  inchanted  prize, 

With  Grecian  heroes,  and  with  Medea  wife. 

Had  weigh’d  her  anchor,  and  her  canvas  fpread, 

A  golden  apple  at  the  fore-maft-head 
Sublime  they  place;  their  vibi’ry  to  proclaim. 

They  fail  in  triumph  o’er  the  paffive  main, 

With  equal  pace;  when,  by  mifchance,  the  ball 
In  three  half  feconds  to  the  deck  did  fail ; 

During  which  time  they  plow  the  yielding  deep, 

The  length  of  five  and  twenty  Grecian  feet. 

Now  tell  me,  ladies,  who  have  arts  at  will. 

The  fpace’s  length  thro’  which  the  trophy  fell? 


IV. 
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IV.  Quejlion  139,  by  Mr.  Tho.  Williams. 

Not  far  remov’d  from  fam’d  Oxford,  the  eye 
And  Athens  of  our/Britilh  hies,  dodi  lie 
A  little  right-lin’d  field  triangular, 

Whole  pregnant  mould  uberous  crops  does  bear. 

This,  by  a  father’s  will,  I  muft  divide 
Betwixt  two  fons,  who  will  not  be  deny’d; 

Becaufe  they've  heard  much  of  my  boafted  fldll. 

How  I  with  eafe  fiich  problems  cou’d  fulfil : 

For  I  am  apt  to  talk  more  than  I  know. 

As  moft  conceited  fools  arc  wont  to  do. 

Now,  to  diftinguiih  angles,  we  will  call 
Them  A,  By  C,  in  manner  as  they  fall : 

A,  that  is  known;  the  fide  A  B  is  giv’n ; 

One  eighty-two  degrees,  t’other  chains  thrice  fev’n: 

From  A  the  parting  fence  muff  go  to  D, 

Cutting  the  angle  A ,  and  fide  B  Cy 
That  BAD ,  to  DAC,  may  in 
Proportion  be,  as  twelve  is  tG  eighteen : 

And  that  BD  to  DC ,  may  alfo 
Be  in  the  ratio  juft  of  three  to  two. 

Hence,  I’m  to  drew  what  lengths  each  fide  will  bear, 

And  how  much  land  will  fall  to  each  foil’s  fhare. 

I  know  it  may  be  done,  but  cannot  do’t, 

Nor  will  nay  boafted  rules  here  help  me  out ; 

So,  ladies,  with  fubmiffion  I  implore 
Your  aid  this  once,  and  I  will  alk  no  more  : 

For  you  or  none  (whofe  wits  fo  bright  appear) 

Can  keep  my  credit  up,  now  loft  fo  near. 

V.  Qusjlion  140,  by  Mr.  John  Lowe. 

Suppofe  there  be  a  pyramid  erefted  upon  a  triangular 
bafe,  whofe  longeft  fide  is  eighty-eight  inches,  and  the 
angle  oppofite  to  the  longeft  fide  is  eighty-five  degrees  and 
one  minute,  arid  the  reftangle  of  the  other  two  hides  added 
to  their  fum  is  four  thouland  one  hundred  and  three  inches  ; 
and  the  pyramid’s  greateft  angle  or  altitude,  is  in  proportion 
to  its  leaft,  as  feven  is  to  fix:  What  is  the  difference,  in  ale 
gallons,  betwixt  the  greateft  cylinder  and  fphere  that  may 
be  inlcribed  in  the  faid  pyramid? 


i 


VI.  $uef- 


No,  2 6. 


N  E  W  Q^U  ESTIONS. 


3ai 


VI.  QueJUon  14 1,  fbTr.  Will.  Browne. 


What  three  numbers  are  thofe,  ladies,  do  you  fuppofe. 
That  the  fquare  of  the  firft,  and  indeed, 

The  rediangle  of  the  firft  and  the  fecond  may  juft 
Make  the  fum  of  a  feore,  is  agreed  ? 

And  the  fecond,  you  muft  know,  being  fquar’d,  as  you  go. 
And  the  product  of  the  fecond  and  third, 

Will  make  a  whole  feore,'  and  half  a  feore  more. 

When  added,  Ell  give  you  my  word. 

And  the  third,  pray  regard,  when  as  it  is  fquar’d. 

And  the  fir  ft  in  the  third  muitiply’d, 

The  fum  will  make  out,  two  feore,  without  doubt, 
Algebra  will  ihew  you,  when  try’d  ? 


VII.  Qiiefiion  142 ,  by  Mr.  John  Ingleborough. 


The  great  tun  at  Heidelberg,  an  author  fays,  held  as  much 
wine  in  its  entrails  as  the  Coldffus  of  Rhodes  held  water  be¬ 
tween  its  thighs.  It  is  31  feet  long,  and  21  high. 

Now  fuppofing  the  tun  to  be  of  the  fame  ihape,  with  Par- 
fons’s  calk,  mentioned  laft  year,  fo  far  as  may  agree  with 
the  dimenfions  above.;  how  many  gallons  of  wine  wou’d  it 
contain  ?  Secondly,  fuppofing  Parfons’s  calk  of  (lout  to  equi¬ 
ponderate  with  the  Heidelberg  tun  of  wine,  fufpending  from 
a  ballance  60  fee t  long;  what  wou’d  the  difference  of  the 
braebia  of  the  balance  be  r  And  thirdly,  fuppofing  it  were 
requir’d  that  each  veffel  fhou’d  evacuate  itfelf  exactly  in  two 


hours  by  a  hole  in  the  low  eft  place  ;  what  muft  the  diameter 
of  each  bore  be,  that  fo  the  veffels  may  hang  in  equilibria 
all  the  time  the  liquor  is  running  out,  not  admitting  the 
weight  of  the  veffels  to  interfere  or  make  any  variation? 


7  he  Prize  phiejlion. 

A  certain  courier  being  at  Montpelier, 

(So  fam’d  for  its  excellent  fpaw) 

Ere  that  place  he  leaves,  an  order  receives, 

'Exprefs  unto  Turin  to  go. 

Now  its  very  well  known,  that  the  river  of  Rhone, 
Which  betwixt  the  two  places  doth  lie, 

Runs  due  north  and  fourh,  quite  down  to  its  mouth, 
Through  Provence  and  through  Dauphiny : 
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Montpelier,  ’tis  mahifeft,  lies  forty  miles  weft, 

And  no  more,  from  the  river  of  Rhone  ; 

And  Turin  is  plac’d  one  hundred  and  fifty  due  eaft, 

From  the  fame,  as  with  eafe  may  be  fhown. 

Likewile  the  true  fpace,  from  that  to  this  place 
(Becaufe  that  we  ought  to  define) 

Is  two  hundred  miles  juft#,  (if  fame  we  may  truft) 

^  When  meafur’d  upon  a  ftreight  line. 

Now  the  gentleman  knows,  that  as  long  as  he  goes 
On  the  weftern  fide  of  the  river. 

It  is  in  his  power,  to  ride  three  miles  on  hour, 

If  he  but  exert  his  endeavour. 

But  on  the  orient  he  muft  be  content, 

(When  he  has  done  all  in  his  power, 

It  being  a  tedious  and  troubiefome  way) 

To  take  up  with  two  miles  an  hour. 

Now,  ladies,  difcover,  the  point  to  pafs  over, 

That  the  river  fuch  wife  may  be  croft, 

That  he  may  profecute  his  journey  throughout, 

And  the  feweft  of  moments  be  loft  ? 

That’s,  what  may  be  the  intermediate  fpace 
From  the  faid  point  to  each  refpe&ive  place. 

*  zoo  miles  from  Montpelier  to  Turin. 


'73°- 


I.  QueJHon  136  anpwer'd  by  Mr.  Rob.  Fearnfide. 

THE  diftance  between  York  and  London  given  150  miles; 

from  London  to  Stilton  will  be  eafily  found  37*2949 
miles;  and  Stilton  to  York  92*7051.  Put  y  —  the  fpace 

palled 


*  I.  Qj;  estion  136. 

The  meaning  of  this  queflion  is,  To  divide  150  miles  into  two 
parts  in  extreme  and  mean  proportion  ;  and  to  find  the  ratio  of  the 
equable  velocities,  by  winch  the  lei's  part  and  the  whole  length 
may  be  palled  over  in  the  fame  time. 


Put 
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paiTed  over  by  the  courtier  bound  to  Stilton,  in  any  mo¬ 
ment  of  time  ;  and  x  —  the  fpa.ce  palled  over  by  him  bound 

for  York  in  the  fame  moment  of  time.  Then,  per  quedion, 

•  •  •  •  •  • 
xx  —  2  xy  +  yy  —  xy,  m  fluxions  2  xx  —  3  xy  —  3 y  x  +  2yy 

~  o.  Reduced  to  an  analogy,  y  :  x  (the  fluxion  of  any 
flowing  quantity  being  taken  for  its  velocity)  ::  2  x  —  33/  ; 
3  x  — ■  2 -y.  That  is,  as  128*1242  to  335*4161. 


II.  Quejlion  137  anfwerd  by  Mr.  Tho.  Grant. 


Names  of  the  i 
bodies 

Capacities 

inferib’d 

fpheres 

Holds  be- 
fi  des  the 
fpheres 

Ambient 

fpheres 

content 

Win.  gall. 

vVm.  gall 

Yin.  gall. 

Win.  gall. 

Tetrahedron 

Hexahedron 

Octohedron 

Dodecahedron 

Icofahedron 

13*77 

116*88 

55*09 

895*69 

4*16 

6  1*20 
33*08 
676*00 

21 1*34 

9*61 

55*68 

22*01 

219*69 

43*65 

112*43 

318*00 

173*09 

1347*09 

421*17 

M  r. 


Put  x  ~  the  lefs  part,  and  a  rr  150  the  whole.  Then  a — x 
~  the  greater  part ;  and,  by  the  quell  ion,  x  :  a  —  r  :  :  a  —  x  :  a ; 


hence  ax  2=  a"1  —  xax  ,  and  .v 


Vs 


lefs  part.  Therefore  a 


Vs 


X  a 


X  «  ~  the 
=  the  greater 


part. 


-Hence 


The  two  parts  of  any  quantity  which  is  divided  into  extreme 
and  mean  proportion,  are  in  the  ratio  of  - - to  Ale - * 

X  X 

or  of  3  —  V5  to  Vs  —  1,  or  of  1  to  AlAfilY  5  or  cf  A7^  A 

a  x 

to  1. 

?  ~ — r  a/ C 

And  the  lefs  part  to  the  whole,  as  - - to  1  ;  which  is  the 

ratio  of  their  velocities  or  rates  of  travelling  required. 

*  II.  Q_u  e  s  t  1  o  N  137. 


In  the  Scholia  at  page  403,  See.  of  my  Menfuration,  the  true  va¬ 
lues  of  the  content  of  each  regular  folid,  with  that  of  the  radius  of 
the  inferibed  and  of  the  circumfcribed  fphere,  are  exprelfed  in 
t  terms  of  the  linear  edge  or  fide  ;  whence  the  numbers,  as  above, 
1  may  be  eafily  found. 
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Mr.  Grimmet ,  Mr.  Hurd,  Mr.  Buhnan ,  Mr.  Sideboitcm , 
Mr.  Col  bourn,  Mr.  Brooke ,  Mr.  England,  Mr.  Brown,  Mr. 
Bruin,  Mr.  Sparrow,  Mr.  Lovat,  Mr.  Eyre,  Mr.  Fairchild, 
Mr.  King,  Mr.  Mrnijirong,  Mr.  Baiterjbee ,  Mr.  Hale,  Mr. 
Mafon ,  and  feverai  others,  anfvver  d  this  queftion. 


*  III.  Qiiejlion  138  anfwerd. 


The  ball  defcending  with  a  compound  force,  that  is,  an 
horizontal  force  by  the  motion  of  the  fit  ip,  and  by  the  force 
of  gravity;  the'fpaces  deicribed  by  fuch  motions  are  ana¬ 
logous  to  the  ablciffas  and  their  refpecdve  femi-ordinates, 
in  the  conic  parabola,  and  the  motion  will  be  in  the  curve  of 
the  fame. 

Then  there  is  given  the  abfciffa  =  x  ™  434*25  inches  ~ 
the  fpace  defcribed  in -.three  half  feconds  by  the  force  of 
gravity  only;  and  its  femi- ordinate  r.-  y  xz  25  Grecian  feet 


302"!  inches  EngliOi. 


x  *+* 


5.1 


,2 


iy* 

128  'X 3 


Whence  by  fluxions 
« 8 

-f~  — 2  &c. 


3  y6 


2c  48  x7 


8  X\  1  128  x-3  256  Xs 

or  47*285  feet,  the  fpace  the  ball  defcended. 


567*42  inch. 


IV.  $u*f- 


*  III.  Qjlt  estio  n  138. 


The  25  Grecian  feet  are  “  25  x  1*007  or  25*175  Englifh  feet  rr 
the  horizontal  motion,  or  the  ordinate  of  the  parabola,  which  call 

zy;  and  as  i2  :  or  as  4  :  9  ::  i<5yV^eet  :  3<5tV  feet  ~ 

the  perpendicular  defcent,  or  the  abfejfla  of  the  parabola,  which 
call  x.  Then,  by  Cor.  x  page  310  of  my  Menfuration,  the  true 

length  of  the  curve  will  be  y'xi  +  _p  • —  hyp.  jGg  Gf 


X  — j-  \/  X  2  — p  y  2 

,  y  ~ 

by  the  ball. 


=  45*9573  feet  ~  the  length  of  the  line  defcribed 
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#  IV  Question  139  anfnjjeDd  by  Mr.  Rob.  Feurnilde, 

Put  AB  zz  21  chains  ==  tHe  natural  fine  of  the  angle 
B  VC  (the  radius  being  an  unit)  =  82°  =  0*990268  -  Q  l-iie 
natural  fine  Z  CZZ)  =  49°  1*'  =  *756995  =  J  5  and  BL  =  <?• 

,  bt  __  r  Zi 

Then  as  =  hue  ^ 

/  ,  ah . -D 

A.  A  CD.  Again,  as  s  :  CD  (=rO 

:  -  -  AD  -  —  =  10-988.  On  P, 

t?  5-T  4  ^ 

ZC  let  fall  the  perpendicular  Bp.  -~  L  £> 

And  fay  as  3  :  1  : :  /  :  Bp  =  20*795.  Confequently  Dd 
is  =:  8'3i8  —  j-Bp,  CD"  13*1837,  the  area  of  the  A  ACD 
—4*166  acres,  and  of  the  A  AD  B  is  —  6*249  acres. 

V.  Ques- 


*  IV.  Question  139  calculated  otber'ivife. 

The  Z  BAD  zz  f-  of  8z°  “  31°  48',  whofe  fine  call  a;  and 
/  C4!  D  “  }  of  8iQ  ~  49°  n',  whofe  fine  call  r  ;  alfo  /  ~ 
&.  A  B AC  ox  &iG ,  and  i  zz  A  B  zz  zi  chains  as  above.  Then, 

2.  bt 


alfo  as  above,  ^4  D 


$s 


zz  1  o* 98 85  :  And  hence  X  A D 


ib  It 

S  S 


62 ’5 02  fquare  chains 


x  s.  Z  or  32°  48 r  = 

6*^502  acres  =r  A  ABD. 

Again ,  as  A B  AD  :  AB  AD  :  :  cot.  f  Z  BAD  or  cot. 

Z^£>5  -  ZB  o  r  *  n*  n  -  i 

tC°  24  :  tang.  - - —  ~  45°  5  ;  which  added  to 

X 

73°  36’  half  the  fum  of  thefe  two  angles,  we  have  1 18°  41*  zz  the 
Z  A  D  B  ;  and  this  taken  from  1800,  there  remains  6i°  19'  for 
the  Z.ADC.  Then,  as  s.  ZB  DA  :  s.  Z  BA  D  :  :  AB  :  B  D 
zz  12*967  ;  the  a-3ds  of  which  is  D  C  zz  8*645.  Hence  -$A  D  X 
X  DC  X  s.  A  ADC  zz  41*64-8  chains  ~  4‘i648  acres  for  the 
other  part  ACD.  And,  Iaftly,  as  s.  Z  CAD  :  s.  Z  D  :  :  CD 
:  CA  zz  io*oi 35. 

Ccn/lruftion • 

Having  drawn  the  given  fide  AB,  and  the  lines  AD,  AC 
making  the  given  angles  BAD, 

D  AC  *,  in  BA  produced  take 
A  E  to  AB  in  the  given  ratio 
of  CD  to  D  B,  that  is,  of  % 
to  3  ;  draw  E  C  parallel  to  AD ; 
lafily  draw  CB ,  and  it  is  done.  A 

For,  by  fim.  /\s,  AB  :  A  E 
;  :  BD  t  DC.  F  f 
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V.  Question  140  anfwer'd  by  Mr .  Lowe  the  prepofer. 


Put  A  Bzzb,  the  fine  of  the  angle  ACDzzs ,  its  cofine 
sr  c,  4103  — p,  AC  —  a ,  and  B  Czz  e;  ^ 

the  radius  =  1.  As  1  :  a  :  j  a  zz 

AD;  and  1  :  ja  ::  e  :  ca  zz  CD :  but 

,  p  —  a 

aeAaAezzp;  hence  <?  ==  — ; — ,  and 


<2  4~  1 


P_~a 

,rt —  1 


ca 


BDzz 


 p  -  a  -  c a'- 


ca 


a  A  1 


p 

Put  1  A  c  zz  x,  then  — 


C-3 


2?D.  Hence 


a  A  1  -^L 

-L2Xfg3 — 2pcaz  A xx  a  a  —  it>xa  4- />i> 


#  <2  -j-  2 ,2  H-  1 

4-  ssaazzbb.  Which  equation  reduced  gives  azz  75  ;  and 
thence  c  =:  53. 

For  the  pyramid’s  altitude.  The  radius  of  the  infcribed 
circle  is  18*3315  inches  =  r.  And  A  czz  57*97468  inches  zzb; 
a  zz  pyramid’s  height  zz.Ec.  Then  V<2  #  +  rr  =  the 

leffer  hypothenufe,  and  aa  H~  rr  x  : :  *z :  - — ■  — - = 

*/aa  +rr 

the  fine  of  the  greater  angle  of  altitude.  Then  7:6:1 
a  ^ a  zz  the  fine  of  the  lead  angle  of 


•  y* 


AeiaArr  jVaaArr 
altitude  :  alfo  - - 


7  <\/aa  Hr  rr 
the  greater  hypothenufe.  And  aaAbb 


a  :  :  1  :  ~  s/aa  A  rr  zz  AE 
49  act  A  49  r  r 


36 


which  gives  a  zz  89*6712 -the  pyramid’s  height. 

The  height  of  the  greatefi:  cylinder  is  found  ~  29*89045, 
being  i-3d  of  the  pyramid’s  height,  the  content  49*733  ale 
gallons;  the  diameter  of  the  fphere  30*5012,  the  content 
52*68 7  ale  gallons;  the  difference  2*953  ale, gallons,,  - 


VI  Cuss* 


ISfa.  27. 


Qjj  estions  Answered. 
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VI.  Question  141  answer'd  by  Mr.  Lovatt. 

This  queffion  may  be  found  in  Mr.  Kerfey’s  Algebra, 

p.  299.  We  have  given  a  a  +  ae  ==  20,  ee  +  ey  —  30, 

and  yy  dr  y a  ==  40  ;  which  will  give  V40  +  \aa  —  \a 

1  o  a  a  ~  400  —  a4  ,  ,  ^  .  _  .  - 

=  * - - — ;  and  reduced  is  a  =  3  05 1,  =  3  5363 

20# — 

y  =  4*9?’ 


#  VII.  Question-  142  answer'd  hy  Mr.  Rich.  Lovatt. 

The  length  37a  inches  =  d,  bung  diameter  —  25a  l. 
If  the  calk  be  the  fame  lhape  as  Parfons?s,  the  head  is  the 
latus  redtum ;  then  \/dd  —  bb  :  b  :  :  b  :  141*334 —  the  head 
per  conics  :  finding  an  infinite  number  of  ordinates  ’twixt 
head  and  bung,  will  conftitute  the  folidity  =  59780*4  wine 
gallons,  and  a  mean  of  all  thofe  ordinates  will  give  an  equal 
cylinder  ~  ai7*307a  inches.  A  gallon  of  wine  weighs  8*29.645 
pounds  avoirdupois.  Then  8*296  x 59780*4  =  495965*1593604, 
the  who.le  weight,  A  gallon  of  ftout  weighs  10*25  pounds 
avoird.  x  5760  =  59040,  the  weight  of  the  liquor  in  Parfons',s 
calk.  Then  as  the  fum  of  the  weights  is  to  the  difference,  fo 
is  the  length  of  the  balance  to  the  difference  of  brachial 
47*2348  feet.  From  Parfons’s  calk' the  liquor  flows  128^8 
inches,  equal  bung  diameter,  in  34*218  thirds  of  time,  Hei¬ 
delberg  cafe  flows  252  inches  in  47*863  thirds.  Then  put  d  — 
43.2000,  the  thirds  in  2  hours,  nrz  34*218,  a  =  the  drain  ot 

the  bore  in  Parfons?s  calk.  And  then  ^  C’UJL  ==  5760  *. 

359*°5« 

hence  a  —  1*127  inch.  And  by  the  fame  way  the  bore  is 
found  2*78 r  19  inches  in  Heidelberg  cafle,  Mr.  Tko.  Grant 
makes  the  bores  3*387  and  1*3518  inches. 

The 


#  VII.  Question  142. 

The  dimenfions  of  the  apertures,  as  determined  in  the  folution 
to  this  queflion,  may  perhaps  be  pretty  near  the  truth  :  but  as  for 
the  mathematical  certainty,  there  does  not  feem  to  be  a  poflibility 
of  it  in  the  cafe. 
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*  The  Prize  Qu  e  s  t  i  0  n  etnfweAd  by  Mr,  Joha. 

Fearnfide. 


Put  A  B  =:  ct  CD  zzd,,  BC  —  and  CE~b-~x,  Then- 

* 

c 

TA 


per  47  Euc.  1 .  A  E  ~  *ycc.  +  xx,; 
and  DE  =  \'~dcl  -\-b  TZ  2  b  x  +  xx. 


Then,  by  the  queffion,  2  :  1  :  : 

y' d  d  ~r  bk  —  2  b  x  -f-  x-,x  : 

A/  :/  d-  h  h  —  2  b  x-  -4-  x  x  , 

V  - - - - ,  and  ^ 

4  s  > 

/cc  +  xx 
:  - - -  , 


"D 


B 


3:1::  VCC  +  X  X 


f  d  d  4r,bb  —  2  b  x  -4 


■4—  ^  ^ 


Therefore. 
c  c  4"  x  x 


~  o  :  w-hioh, 

4  .  9 

thrown  into  fluxions,  and  reduced,  x  ™  18*5723,  CE  ±2 

43*8776,  AE  zz  44*101.5,.  and  D  E  ~  156*286;  and  the  time, 
in  going  the  whole  journey  9,2  hours  50  min,  30  feconds  : 
Which  agrees  to  the  ingenious  propofer  Mr.,  Turner ,  and 
feveral  others. 

#  * 

On  Candlemas-day  fad  the  lot  of  10  diaries  fell  to  Mr , 
John  Butman  of  Lewifharn,  Kent, 


Or 


w* 


#  The  Prize  Qu  e  s  t  i  o  n. 

This  problem  may  be  feen  applied  to  various  and  very  curious 
purpofes  in  Hayes' s  fluxions. 


No.  27. 


Eclipses, 


Of  the  Eclipfe  s  in  1730. 


In  this  year  will  happen  five  eclipfes  :  three  times  will  the 
moon’s  opake  body  interpofe  between  the  lun  and  earth,  and 
hinder  his  rays  from  falling  on  the  inhabitants  :  and  twice 
will  the  earth  come  between,  and  prevent  the  fun’s  enlighten- 
ing  the  moon. 


1.  Sun  eclipfed  the  7th  day  of  January,  between  6  and  7  at 
night,  but  invifible  to  us,  becaufe  ’tis  fet.* * 


z.  Moon  eclipfed  on  friday  th 
morning,  vifible.f 

Computed  by 

By  Afironom.  Carol.  Coventry 
.  Mr.  Chattock,  London 
Mr.  Leadbetter,  London 
Mr.  J.  Darky,  Nottingham 
M r .J , Bu  1m an ,  Lewifh  am  in  Ken t 
Mr*  Wm.  Brown,  Bridgenorth 
Mr.  Williams,  Middleton  Story 
Mr.  Chrift. -Fairchild,  Spalding 
Mr.  J .  Newton,  Melton  Moberry 


e  23d  of  January7,  at  3  in  the 


Begin, 
h.  m. 

Midd. 

End 

Dur. 

Dig. 

ill  7 

HI  0 

HIT  5  3 

I  46 

2  39 

z  29 

3  42 

4  50 

2  24 

4  24 

2  37 

3  33 

4  30 

l  52 

2  53 

3 

2 

3  56 

4  50 

1  48 

2  45 

3  13 

4 

6 

4  59 

x  46 

2  3Q 

3 

3 

3  56 

4  50 

r  47 

2  38 

2  31 

3  44 

4  5 1 

2.  25 

4  4C 

3 

4 

4 

1 

4  58 

1  54 

3  0 

2  31 

3  34 

4  3^! 

2  5! 

3  37 

3.  Sun 


- - - - - - - 

*  This  iff  Eclipfe  was  obferved  in  Vdragtia,  in  South  America ,  by 
F.  Bon.  Suarez-,  thus-  s  . 

True  time* 
h.  m.  s. 

Beginning  z.  5z  30  merid. 

8  digits  at  4  7  33 

o  dig.  30'  — ■  4  50  o 

The  end  was  not  obferved  becaufe  of  clouds;  it  feems  to  have- 
been  at  4h.  5zm.  At  about  4I1.  55  m.  the  dife  of  the  fun  was 
fee n  entire.  The  greateft  obfcuration  feems  to  have  been  8-f  digits. 


f  This  zd  Eclipfe  was  obferved  at  Lijbort)  by  F»  J.  Bap. 
Carbone,  thus  ;  ,  > 

J  f  3  Temp, 
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3.  Sun  eclipfed  on  faturday  july  the  4th,  at  3  quarters 
after  3  in  the  morning.  The  latter  part  of  which,  if  the  air 
proves  favourable,  will  be  vifible.  It  rifes  eclipfed,  near 
.5  digits,  at  3  hours  36  min.# 

Computed  by 

Aftronom.  Carolina.  Coventry 
Mr.Chattock  (by  Sci.Stet.)  Cov 
Mr.  Leadbetter,  London 
f  London 

Mr.  Jof.  Smith,  j  Conflantinopk 
£  Macao  injapa'r 
Mr.  C.  Fairchild,  Spalding. 

Mr.  J.  Newton,  MeltonMobern 
Mr.  jf.  Bulroan,  Lewifnam, 

The  fourth  of  the  moon,  july  19th,  at  4  altera,  invifible.f 

The  fifth  of  the  fun,  december  28,  at  10  in  the  morning, 
invifible,  becaufe  of  the  moon’s  great  parallel  of  latitude. 

Nsvj 


Begin. 

Midd. 

End  ' 

Dur. 

Dig. 

II 

5° 

ill 

41 

IV 

32 

I 

40 

5 

4.9 

2 

3^ 

3 

25 

4 

17 

1 

41 

6 

5 

>2 

3< 

3 

26 

4 

18 

I 

41 

6 

7 

over  be 

f*  0 

rife 

4* 

30 

4 

:33 

5 

9 

6 

16 

1 1 

0 

l  I 

1 4 

z 

5C 

4 

10 

2 

5& 

1 1 

0 

2 

5.c 

3 

34 

c  4- 

3-2 

1 

42 

4 

.56 

)  2 

40 

3 

29 

4 

22 

1 

42 

5 

51 

z 

23 

3 

28 

4- 

29 

Z 

6 

6 

I 

Temp.  Ver.  p.  mend. 


h. 

m. 

s. 

• 

33 

25 

0 

Ineipit  penumbra  fenfibilfs'b 

40 

0 

Fit  fpiflior. 

*3 

SB 

0 

Fit  fpiffiffima. 

*4 

3. 

4S 

Dubitatur  de  eclipfis  initio. 

*4 

4 

32 

Nunc  certo  mcipere.  videtur. 

16 

4 

0 

Finis  eclipfis. 

Duratio  eclipfis  4I1.  59  m.  28  s. 

^  Medium  eclipfis  ijh.  4m.  16  s. 

Qnantitas*  dig.  3... min.  20,  ad.Boxeanw 

*  This  3d  Eclipfe  was  obferved 

Sc  At  Wirtemburg  by  Mr.  J.  F.  Weidler ; 

Dig.  4  a  4h.  jom.  i$s.  Temp.  ver.  ante  mericL. 

Finis  —  5  15  30 

2.  At  Padua  by  Mr.  J.  Pchnics. 

Dig.  4  a  i<Sh.  46m.  11s.  Temp,  ver.. 

Finis  —  17  6  8 

3.  At  Peking  by.  F.  Ignat.  Ke-glcr  and  Andrew  Pereyra  the  end  was- 
obferved  at  a  h.  2  7  ra.  in  s. 

\  This  4th  Eclipfe  was  obferved  thus  : 


Begin.  End 

At  Chamxo  in  Nankin  by  P.  Jar,.  BhmneHi  1  o  b.  5 ;  m.  ix  11.49  m. 
Cochinchina  by  p.  Franc ;  de  Lima  $  48  n  50 
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T.  Question  143,  by  Mr .  Tho.  Batterlbye. 

There  is  a  right-lined  triangle,  in  which  a  circle  is  in- 
fcribed  ;  and  in  the  corners  of  the  triangle  are  placed  three 
little  circles,  fo  drawn  as  to  touch  the  adjacent  (ides  of  the 
triangle,  and  the  greater  circle,  whofe  diameters  are  484, 
441,  and ,400.  It  is  required  to  find  the  Tides  o£  the  triangle, 
and  the  diameter  of  the  greater  circle  £ 

IT  Question  144*  by  Mr.  Will.  Mafleyv 

A  painter  of  Belli,  and  much  fame  in  the  town, 

Had  procur’d  himfelf  work  for  more  hands  than  his  owm 
He  employ’d  an  affiftamt,.  to  help  him  in  part ; 

/  A  proficient  in  every  branch  of  his  art.., 

O’er  a  glafs  of  good  wine  upon  terms  they  debate. 

And  the  bottle  was.  drain’d? w'hile  they  Tate  and  unftate; 
for  as  plenty  of  Bacchus’s  enlivening  juice. 

Does  moll  commonly  projects  and  whimfies  produce ; 

So  when  that  their  fpirits  grew  warm  with  the  liquor, 

Frefh  maggots  were  ftarted,  and  fancies  flow’d  quicker. 

They  were  long  in  contriving  what  both  (ides  cou’d  pleafe. 
And  at  length  the  propofals  agreed  on  were  thefe  : 

For  a  Angle  year’s  fervice  the  man  fhou’d  be  ty’d; 

And  for  every  day  that  he  full  was  employ’d, 

Seven  (hillings  per  day  (hou’d  his  wages  be  paid; 

But  for  allftueh  as  thofe  when  he  relied  or  play’d, 

He  fhou’d  forfeit  three  {hillings  :  The  year  was  compleat, 
Neither  mailer  nor  man  was  in  each  other’s  debt. 

Now,  what  time  he  neglected,  fair  artifls,  is  fought. 

And  how  much- for  his  mailer  in  painting  he  wrought? 

III.  Question  145,  fy  flfr.  Rob.  Fearnlide.- 

Two  (hips  A’  and  B,  weft  and  eaft  from  each  other, 

Were  bound  to  a  port  that  they  cou’d  not  difcover; 

To  do  which  the  (hi pA  takes-  her  way  as  below’*',  (*8-/4  hag. 
Betwixt  north  and  eaft,  but  what  point  do  not  know. 

Till  fire  found  the  port  north  (for  diftindtion  call  D) 

Of  herfelf  and  the  place  where  file. left  the  mip  B  ; 

Which  foon  as  efpv’d,  the  {hip  B  anchor  weigh’d. 

And  failed  due  eaft  as  Is  here  difplay’d*  (u”8  leagues. 

But 
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But  defpairing  to  fee  the  port  D,  furls  her  fails, 

As  other  ihips  ufe  to  do  when  nought  avails ; 

While  A  ploughs  the  ocean  but  flowly  along, 

But  by  fome  chance  or  other  the  fpace  was  unknown, 
Tho’  her  courfe,  or  the  point  of  the  compafs  the  fame 
That  fhe  fail’d  from  the  very  firft  place  that  (he  came  : 
Till  by  obfervation  D  B,  as  before, 

The  contrary  points  of  the  compafs  they  bore 
Of  drip  Ay  who  was  juft  five  leagues  from  the  fhore*. 
And  fmce  I  have  found  that  the  fpace  in  the  fea 
Whence  A  fir  ft  fet  fail,  and  the  anch’ring  of  B  ■ 

(If  D  be  made  center)  includes  a  fourth  part . 

Of  the  mariners  compafs;  or  if  with  left  art, . 

To  thofe  who  ne’er  fail’d,  I  fhou’d  better  explain 
The  diftance,  a  right  angle  juft  doth  contain. 

Now,  ladies,  the  diftance  betwixt  the  port  Z>, 

And  where  A  did  firft  fail  from,  ^as  alfo  of  By 
And  likewife  the  courfe  of  {hip  A  let  be  known? 

And  aught  in  the  Indies  pray  claim  as  your  own. 

IV.  Question  146,  hy  Mr%  Tho.  Grant, 

Ye  learned  fair,  to  whofe  alhpiercing  minds 
Ahftrufeft  things  are  known ;  be  pleas’d  to  (how 
A  gen’ral  method,  that  with  equal  eafe 
May  the  equation  #  under-written  folve, 

Or  any  other  of  the  fame  degree. 

*  xx  =  123456789. 


V.  Question  147,  ly  Mr.  Tho.  Williams* 

In  thirty-one,  the  ninth  of  june. 

Happens  a  fmall  eclipfe  o’tlf  moon  • 

Which  to  define  I  don’t  intend, 

When ’twill  begin,  middle,  or  end, 

Et  ctEtera :  but  leave  fuch  matters 
To  hoghen  moghen  calculators; 

And  only  here  in  fhort  to  tell  you. 

What  I  have  done,  and  you’ve  to  do  : 

For  having  drawn  as  fnou’d  be  done, 

The  mundane  fhadow,  and  the  moon. 

When  fhe  is  moft  immers’d  therein, 

As  likewife  when  it  does  begin ; 

£nd  finding  thefe  three  wou’d  explain 
The  matte*  that  I  thought  to  gain ; 

I  join’d 


/ 
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I  join’d  their  centers  with  lines  that 
Made  a  redlangle  triangulate, 

Whofe  bafe  and  perpendicular, 

Three  minutes  made  above  faurfcore; 

Likewife  hypotbenufe  and  bafe 
Sixteen  above  fivefcore  t’an  ace. 

Hence,  you’re  to  {hew  each  fep’rate  fide, 

How  much  the  terrene Shadow’s  wide;. 

How  much  the  moon’s  diameter, 

And  how  much  dark  of  her’ll  appear  f 
But  one  thing  more  I  muft  difclofe, 

Led  you  fhou’d  mifs,  that  is,  if  four’s 
Added  to  the  perpendicular, 

’Twill  make  the  moon’s  diameter, 

VI.  Question  148,  by  Mr,  TKo.  Sparrow,, 

Come,  Athens  Tons,  fitew  me  How  to  find  the  place  whe  10 
(Betwixt  here  and  the.  moon)  that  an  una&iye  fphere, 
Depriv’d  of  alb  motion  lhafl  in  equilibro  depend; 

By  thofe  two  globes  attraction,.  and  neither  defcend ; 

And  give  an  example  (if  you  think  it  fit) 

Whemthe  moon  is  the  neareft  the  orb  will  admit, 

VII.  Question  149,  by  Mr,  Rich.  Lov-att. 

Aflift,  ye  mufes  nine,  grant  me  your  aid 
To  fpeak  in  verfe,  for  truly  I’m  afraid  ; 

My  tongue  wants  eloquence  for  to  declare 
How  much  of  praife  is  due  unto  the  fair. 

If  the  fun’s  altitude  be  thirty-three. 

On  june  the  third,  and  the  hour  angle  be 
Equal  co-latitude;  from  whence  I  pray, 

Give  me  a  theorem,  with  the  hour  o’th’  day. 

VIII.  Questioning,  by  Mr.  John  Turner. 

There  is  a  meadow  in  form  of  a  parabola,,  the  abfciffa  of 
which  is  equal  to  40  chains,  and  the  greatefi  ordinate  (that 
which' -bounds,  the  meadow)  is  72  chains,  from  whence  the 
latus  return  will  be  found  32*4  chains.  It  is  required  to  in- 
fcribe  fuch  a  parallelogram  in  this  parabola,,  as  that  its  area 
maybe  greater  than  the  area  of  any  other  parallelogram  that 
can  pofiibly  be  infcribed  in  the  faid  parabola,  and  to  give 
the  analytical  invdligation  ©f  the  fame  ? 


IX.  Ques- 
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IX.  Question  151,-  by  Mr,  Chr.  Mafon. 


In  a  fair  vale  where  fruitful  fields  appear,. 

And  Flora’s  beauties  fiourifh  round  the  year ; 

There  dwells,  and  long  has  dwelt,  an  aged  fire,. 
Where  the  Tame  race  fix  cent’ries  did  expire. 

There  his  own  land  with  his  own  cattle  tills  ; 

No  weight  of  wealth,  nor  poverty  he  feels  ; 

The  wifeman’s  wifii  he  makes  his  highed  aim ; 

A  frugal  plenty  dill  fupplies  the  fame. 

His  youthful  years  in  ufeful  arts  did  fpend, 

T’  improve  his  judgment,  and  indruCt  his  friend 
That  his  gen’ration  might  him  ufeful  find, 

And  live  to  die,  as  the  great  God  defign’d. 

Reclufe  from  balls,  from  mafquerades,  and  court. 
Where  vice  triumphant,  with  her  tools  refort; 
Defpis’d  the  town,  where  fops  and  cullies  roam,. 
And  with  his  choice  fedately  (laid  at  home.- 
Now  with  delight  as  hoary  years  arrive,., 

Helees  his1  fons  with  emulation  drive 
Who  (hall  his  morals  neared  imitate, 

Whild  he  with  problems  them  does  dimulate, 

And  they  with  expectation  for  his  praifes  wait. 

He  well  ohferves,  .  and  Warily  does  praife, 

Led  he  fhou’d  drife,  not  emulation  raife. 

With  winning  ways  he  calmly  does  correct, 

Led  thro’  reproof  his  council  they  rejeCt: 

As  thus  the  fire,— — ~4  My  fons,  I  you  advile, 

4  Fair  virtue  chufe,  deluding  vice  defpife; 

4  Let  the  great  God  with  rev’rence  be  ador’d, 

*  Re  art  your  fport,  and  live  in  one  accord. 

4  To  what  each  genius  by  nature  made, 

4  Be  that  his  art,  his  calling,  or  his  trade  ; 

4  And  then  with  patience  prudently  purfue, 

4  Few  years  will  gain  what  ages  never  knew-. 

4  And  now,  fair  youths,  with  vigour  make’t  appear, 

*  Which  of  your  brows  the  paper  crown  (hall  wear  1 

*  Refolve  this  *  quere,  which  I  here  propofe ; 

*  Your  pious  mother’s  and  my  age  it  (hows. 


1 
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The  Prize  Qjj  e  s  t  i  o  n. 

•  -  « 

I,aB  Candlemas-eve,  the  eclipfe  of  the  moon 
Made  her  talk’d  of  much  more  than  wou’d  elfe  have  been 
Her  vulgar  admirers  all  guefs’d  at  her  nature  ;  (done,; 

By  which  it  appear’d,  they  knew  nought  of  the  matter : 

Some  computed  her  age,  but  at  four  weeks  juft. 

When  a  new  one  was  made,  ’caufe  the  old  one  was  loB : 
Others  thought  this  a  coffly,  and  waffable  trade  ; 

And  urg’d  that  new  Bars  from  the  old  ones  were  made  ; 

But  this  was  retorted  with  fquibs,  and  with  jeers, 

'Can  dotted  old  moons  make  mining  new  ffar-s  ? 

So  whatever  one  faid  was  oppos’d  by  another, 

Which  was  likely  to  make  a  moil  damnable  pother : 

When  a  glover  Barts  up,  and  thus  fpoke  t’her  honour. 

And  after  this  fort,  he  commented  upon  her. 

Good  neighbours,  the  moon  is  a  world  I  dare  fwear; 

!  And  let  any  prefume  to  deny’t  if  they  dare  : 

The  great  bifhop  Wilkins  hath  prov’d  what  I  faid  ; 

1  Nay,  I’d  fetch  you  his  book,  if  I  thought  you  cou’d  read 
Then  ceafe  your  dull  whimfies,  and  Budy  with  me, 

\  How  to  fettle  a  trade  betwixt  they  and  we  : 

‘  Shou’d  we  lofe  Gibraltar  and  the  port  of  Mahone, 

Pray  judge  the  advantage  of  a  trade  to  the  nroon. 

I  The  noife  was  Breight  hufh’d  !  a  deep  ftlence  began  ! 

I  For  all  gazing  flood,  and  admired  the  man  : 

5  Such  heads  being  at  work,  we  need  not  to  fear, 

I  But  we  fhall  fcon  have  fhips  failing  up  in  the  air; 

And  the  way,  without  doubt,  moB  eafy  be  made ; 

I  And  the  world  of  the  moon,  Great  Britain’s  chief  trade. 

But  fome  rev/  things  I  cou’d  wifh,  were  put  in  good  light, 

1  For  informing  our  factors  and  merchants  aright; 

Which  far  harder  may  prove  than  their  tare  and  their  tret. 
And  if  ignorant  on’t,  they  nothing  may  get ; 

But  their  profit  and  lofs,  and  terms  us’d  in  books, 

When  fcrew’d  into  metre,  but  aukwardly  looks  : 

2  So  for  want  of  fit  words  for  to  gingle  and  chime. 

I’ll  quere  in  profe,  and  ceafe  my  dull  rhyme. 

Suppofe  at  the  time  above  A,  B,  and  C  make  a  Bock  of 
33650 hundred  weight,  and  it’s  fold  at  the  moon  for  2336193  /. 
()S.  7  d.  3-,  being  fold  at  a  hundred  times  more  per  ton  than 
it  coB;  and  funpofe  the  price  of  A' s  Bock  in  pounds  be  the 
fquare  root  of  the  Bock  of  B\  and  the  Bock  of  A  and  B ,  the 
fquare  root  of  the  Bock  of  C.  Quere  each  man’s  Bock  and 
gain,  and  the  weight  of  the  goods  at  the  moon  ;  and  becaufe 
if  the  fame  goods,  at  the  fame  price,  had  been  fold  at  the 
globe  of  Jupiter,  the  amount  had  been  9 108924  L  Qiiere  the 
weight  at  his  body  alfo  ?  Ahiejiions 

I 
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^uejltons  cnipweredo 

I.  Question  143  anpmer'diy  Mr.  Rich.  Lovet. 


NHzz  210‘s  —  dd, 
—24Z  —  nn+ 
Given  1  FM  ~  20 o  =  hht 
S  L  —  ^.<7, 

Per  47  Euch  i,  we  have 

-4-  zaadd  —  dA  —  z^aadd 

=:  HD r ,  and  .*.  zadzz 
HD. 

Again  <2# —  <&/  :  ;t 

<7  £7  t  - - - - - ; - ;  =  B  L. 


d  CL 


u  d 


„T  2  d  ,  at?'5 

Hence - —~\~ 


2  a5  d  —  ft £7 1  4-  2  a 5  n  —  la^n  d"1 


Or  BP  =  ______ _ 

<7  £7  —  </  </  X  aa  —  n  n 

»«** 

zas  h  —  za^hn7,  A“  2 a5  n 2 a* /A n 


And  Pbp 


Suppofe  | 


a  a  —  nn  X  cui 
c  —  zh  4*  2  », 
p  —  zkn~  2  n  bz , 


bb 


Hence 


BP  -f  P^A-  QB  —  %  PB  w  BP -A  PQ  +  QB~-zP$ 

A 


\a6  dh 


.  — - >■  i .  i  .  . 

d  i  i  X  &  a  — ^  h  t) 


a  a 


Bat 


No.  2$. 
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aa  —  nn  ,  „ 

But  a  a  4*  nn  :  1  : :  cia  —  nn  :  — — - —  s,  Z.  EGD ; 

a  a  nn  9 

and,  by  that  curious  theorem  31  in  Spherical  Triangles 
explained  by  Ozanam,  vol.  II.  p.  142)  which  holds  good  ia 

,,  j  ,  ,  a^cm  —  aack  —  aa??ip  -J-  pi 

all  triangles,  we  have  — 


^4  — •  %aann  -j-  n 4 


:  r 


dh  : 


- 


a  a  ~{~ 


-  zz  ;/l  * 


Hence  a*cm  —  4 aAdh  —  aack  —  aamp — *  8 aanndk  =5 
4 n^dh  —  ip.  'Sub.  b  =  ck  ■+■  /»_/>  +  %nndkt  and  / 

czzz —  4<£i;  _ _ 

4  ntdb  — ■  ip 


Then 


+ 


+ 


bb 


=  661  =s  EL. 


2/  1  ^  7  *  4// 

And  the  lines  are  zaa  —  1322,  PA  =  2407*85,  A 

=  2188*48,  P  2304*72. 

•i 

*  II.  Quest  ion  144  anfvoer'd  by  Air,  Geo ,  Anderfon. 

Let  £  =  365  =  the  number  of  days  in  a  year,  *7  =2  the 
number  of  days  wrought ;  then  b  —  #  =  the  number  o£ 
days  play’d ;  therefore  7  a  —  \b  — ■  3  z?  per  queflion.  Whence 
a  will  be  found  —  109*5  days  wrought ;  and  255*5  ~  the 
days  play’d. 

III.  Question  145  answer'd  by  Mr.  Geo.  Anderfon, 

Put  A  a  —  a,  B  C  =  i,  and  DA  =2  d.  Draw  ?nE  parallel 
to  AB ,  and  call  it  w. 

Per  fimilar  As  x  :  d  : :  i  : 

x 

r  t\  j  /  b  d  b  d  d 
L  V,  and  x  :  d  : :  —  :  - — -  •=: 

.V  XX 

AC; 

1  t  /ia74  —  b±d1xz  A  Jd 
Then  by  47  E.  1,  v  - 

X 

=2  AD. 


*  II.  Qj;  E  s  T  I  O  N  144. 

7  +  3)  :  3*5  ::  J 7  :  *7  x  3^  =  255*5 

1 3  •  *3  X  365  1 09'S 


As  10  (— 


O  g 
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„  .n  b d d  —  bxx  .  „  n  ..  .  b  d  d  —  b  x.x 

- — - -  =s  .V  per  iimilar  As,  — 


xx 


XX 


:  a  ::  x  : 


a  x 


—  E  a. 


b  d  4  —  bxx 

By  47  Eucl.  i,  we  have 

„  *  i  r  +bbaa  A  .  ...  .  +  iJW*  ,  —=llds 

/aax6 — zbaax*  -Irxhddtiax* 


-■  xbbddaa  +  bbd4  aa 


AD. 


Ibd 4  —  xbbddxx  +  bbx4 


'Which  being  made  equal  to  the  above  value  of  it,  and  the 
equation  reduced,  we  have 


aas*0  — •  2r$aaxs  i  b^b'c/d  [  *8  ^^daax7 

-bbbdd  *)  1 

- — bbddaa>x6  b* d4a4  5*  *4  -f  3  b4-d4  d6  x%  ~:b4d8  * 

-drb4dd  j  —~^h4d4  j 

Ot  in  numbers,  —  25:6  x 9  -K105M932X3  +  64o.y?  + 

4349*°3i^5  —  64906*085  x4  +  i8oi62  95*945649x1  = 
150135799*54708,  Stc, 

Which  folved,  is  x-^  4  leagues. 

Therefore  AD  =  i,a  leag.  =3  did.  fhip  y^  from  D, 

,  BD  ~  9*6  dift.  ihip  B  from  Z>, 

BAa~  30°  28'  53"  the  courfe  of  fhip  AA 


The  propofer  of  the  queftion,  Mr.  Fearnfide,  gives  the 
-tourfe  the  fhip  took  N.E.  by  N.  \  15*  39"N.  but  the  anfwer 
^boye  agrees  e^aftly.with  him  as  . to  the  fcheme  and  method. 

IV.  Ques- 


*  III.  Question  145. 

To  render  this  queftion  and  its  folution  plain,  it  may- be  re¬ 
marked  that,  In  the  triangle  ADC ,  right-angled  at  D ,  having 
/drawn  A  E  and  the  perpendicular  DB,  there  are  given  A  a 
JC 12*8,  and  £>£  =  5;  to  find  the  other  parts. 


No*. a*. 


E  S  T  I  ©  N  S  A  N  $  W  E fc,  £  Ui 


ZW' 


*TV,  Question  146  anfvosr'd  hy  Mr.  Tho.  Graftto 

There  is  given  xx  =2  123456789  =  <7.  Quere  x? 

Let  ^  beaffum’d  near  the  root  x,  z  =  their  difference,  and 
In  =  the  hyperbolic  logarithm  of  #  :  Then  »  and 

£ 

(per  fluxions) -its  hyp.  log.zzln  db  - 


z4 


a/i 


_£! 

5^ 

za 


2 nl  4n* 

j ,  &c.  this  multiplied  by  n-,dz  z  gives  nln  ztzzziizln' 


■4- 


4-  — —  qp  — — 7?  See.  —  la  zz  the  hyperb. 
ia,v*  ao/z4  ^ 


2  n  bn% 
log.  of  a.\ 

Put  ;  —  1  -f  In,  d  ==  the  difference  between* /z*  and  nln% 

,  z* _ z_*_ 

%  n  6  n* 


then  sz 


Z4  Z5  «  71*1 

- -  &c.  z*  which 

ia/z*  ao#4 


^  IX 

f>y  inverting  the  feires  becomes  z  —  —dzp - -d*  4* 

70  s  a  ns1 

3+j  ,  _ i5  +  iQJ‘  +  aj‘^  ,4  ,  105  4-165/  4-  6oj-24-6j^ 

€n%ss  24 nl  sn  i20-n4s9  * 

Icc.  this  wrought  in  numbers  gives  nzizz  ~x  =r  8*640®a68o 

N.  B.  The  above  method  will  find  x  to  any  degree  of  ac¬ 
curacy  by  only  affuming  n  nearly  =  to  x,  and  even  without 
that  if  the  logarithm  of  a  and  n  be  made  to  a  fufficient 
number  of  places.  . 


V»  Qu  e  s- 


#  IV.  QjJ  E  S  T  I  ON  146. 

Though  the  above  be  a  very  complete  and  mafterly  fol’ution,  the 
method  of  trial-and-error  would  fooner  approximate  to  the  value  of 
the  root. 
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*  V,  Question  147  answer'd  by  Mr.  W.  Grimmet. 

Let  a  —  AC  the  bafe,  b—ACA  AB  the  fum  of  the  bafe 
and  perpendicular,  c  z=  AC  +  B  C  the 
fum  of  the  bafe  and  hypothenufe :  Then 
b —  <2  zz  the  perpendicular  ;  and,  per 

47  Eucl.  1,  z  a  a  —  z  b  a  +  b  b  zz  CB 
the  hypothenufe.  Therefore 
>S/z  a  a  —  zb  a  4-  bb  4"  a  zz  c  :  which 
equation  folved,  a  will  be  found  zz 
54*4985  the  bafe,  and  perpendicular  zz 
28*5015,  to  which  add  4  gives  the  moon’s 
diameter  zz  32*5015  ;  and  if  from  the 
hypothenufe  zz  61*5015,  be  fubtraded 
the  moon’s  femidiameter,  it  leaves  CD 
=?  45*2508  zz  femidiameter  of  the  earth’s  fhadow;  alfo-from 
the  hypothenufe  fubtradl  the  bafe,  remains  the  opaque  part 
of  the  moon  zz  7*0028  =  2  digits  35'  7". 

VI.  Ques- 


*  V  Qu  E  s  T  I  O  N  147. 

This  queftion  is  the  fame  as,  In  a  right-angled  triangle ,  having 
given,  the  fwo  Junis  of  the  bafe  and  hypothenufe,  and  bafe  and  perpendi¬ 
cular  ;  to  determine  the  triangle.  Of  which  this  is  the 

Ccnjlruttion .  -  v 

The  difference  between  the  two  given  Turns  will  evidently  he 
equal  to  the  difference  between  the  hypothenufe  and  the  perpendi¬ 
cular  :  Take  EA  equal  to  this  difference,  and  E  AC  zz  a  mean, 
proportional  between  zEA  and  the  greater  of  the  above  two  firms  § 
and  AC  will  be  the  bafe  of  the  triangle.  Then  the  hypothenufe 
and  perpendicular  are  eafrly  found  by  fubtradtion. 

T)  emonfiration. 

Since  CE  *  zz  CA-f  A  A  1  zz  CA *  4-  2  C  A  X  A  E  +  A  E* 

by  Eucl  II.  4, 

And  AE  —  CB  —  BA  by  the  confhudfcion, 

Alfo  AE*  zz  CB*  —  ZCB  X  BA  +  BA*  by  Eucl.  II.  7, 

We  have  CE *  zz  CA *  4-  zC A  X  C B  —  %CA  X  AB  4*  CB* 

—  2  CB  X  BA  +  BA *  ; 

Again  CB*  zz  CA *  4-  BA 1  by  Eucl.  I.  47> 

Therefore  CE*  zz  z CB*  -V  zCB  X  CA  —  zCB  X  BA  — -xCA  X  AB 
~  C  ti  4-  CA  y^zCB  —  z  BA  (by  Eucl.  II.  1.) 
ZZ  CB  4-  CA  x  2  AE.  ^ E.D . 


No.  28.  Questions  Answered. 
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*  VI.  Question  148  anfwer'd  by  Mr.  John  Fearnfide. 

Two  bodies  gravitating  towards  each  other,  the  diftances 
of  the  common  center  of  attra&ion,  are  diredly  as  the  quan¬ 
tities  of  matter  in  the  bodies  :  Whence  the  quantity  of  matter 
in  the  earth  being,  according  to  Sir  Ifaac  Newton,  to  that  of 
the  moon,  as  39*778  to  1.  And  the  mean  diftance  of  the* 
earth  and  moon  =  1271018757  Englilh  feet,  the  diftance  re¬ 
quired  from  the  earth  21588a  miles,  and  fiom  the  moon 
59018  miles. 

The  moon  is  at  her  neareft  diftance  from  the  earth,  when 
ihe  tranlits  her  perigaeon  at  the  moment  of  her  being  in  op» 
pofition  to  the  fun  ;  and  the  earth  in  aphelium ;  which  hap¬ 
pens  very  nearly,  (viz.)  da.  h.  *  " 

The  moon  in  perig.  1730,  June  18  19  36  31 

Full  moon  *—  — •  - —  18  21  33  1 

Earth  in  aphelium  —  —  18  23  51  o 

Mr.  W.  Grimmer,  who  has  anfwer’d  this  queftion,  obferves 
that  there  may  be  different  anfwers  to  the  queftion,  accord¬ 
ing  to  the  authors  made  ufe  of  for  the  diftances  and  magni¬ 
tudes.  Some  few  of  the>anfwers  follow: 

Fromearth.From  moon.  Eng.  miles. 

Mr .  Beacham  218985  5688  Mr..  Mafon  228302  5 779 

M r.Grimmet  .■  204395  7669  Mr.  Grant  1090685659  and. 

Mr .  Bulman  s  202143.  4166  27414940  Paris  feet. 

Mr.  Haw&fo)ar&b..i,$ipS9  4955  . 


VI-1.  Ques- 


* 'VI.  Question  148.? 

The  above  anfwers  to  this  queftion  are  all  wrong.  For,  the  gra* 
vitation  towards  any  body  being  as  its  quantity  of  matter  directly 
and  fquare  of  its  diftance  inverfly.;  if  e  to  m  denote  the  proportion 
of  the  quantity  of  matter  in  the  earth  to  that  in  the  moOn,  d  the 
diftance  of  their  centers,  and  x  and  z  the  refpe&ive  diftances,  from 
their  centers,  of  a  body  placed  between  them  ;  then  the  gravitation 

towards  the  earth  will  be  as  — - ,  and,  towards  the  moon  as  —  ? 

**  z* 

that  the  body  be  at  reft  between  them  then,  or  gravitate  equally 

€  7ft 

towards  them,  we  muft  make  — -  =  — — ,  and  hence  \/e  :  \/m 

2  :  x  i  z  ;  that  is,  the  diftamces  from  them  muft  be  as  the  roots  of 
themaffes,  which  in  the  prefent  cafe  are  nearly  as  6j  to  1. 


Hence  yV  4**  Vm  ;  d  .  (==  x  +  z)  : : 

Gg3  , 
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VII.  Question  149  anfzveAd  by  Capt.  Waai.  Scarth. 
The  latitude  z6Q  33'  N.  the  hour  4h.  13'  4 8". 

i*  VIII.  Question  150  anfvjer’’  d  by  Mr.  Geo.  Anderfon* 

Put  AD  ~b,  B  D  zz  d,  the  latus  re&um  zz  /,  and  x  =  &£  ? 

Per  conics,  /  :  r/  -{-  x  :: 

,  dd — xx  , ~ 

-x  :  — 7 - -  =  ££, 


By  35  Eucl.  1, 


zddx  ~  2x3 

— 


:  area  of  the  parallel. 
This  in  fluxions. 


zddx  - —  6x2 


=  O, 


/ 

d  —  3  x  x , 

Hence  x  zz  r/Vy  =  20*7846,  and 


zddx  —  2  x  ? 

T~~ 


iic8*5I2> 


&c.  fquare  chains  zz  no  a.  3  r.  16  p. 


IX.  Qu e  s • 


*  VII.  Qjj  E  S  T  I  O  N  I49. 

Here  are  given  Z0  the  co-altitude  zz:  570  (fee  the  fpherical  tri¬ 
angle  in  page  22,7)  P0  the  co-declination  25  (5(5°  31%  and  ZP  zz 
the  angle  P . 

Put  a  zz  s.  altitude  zz  cof.  Z  O  , 

J  zz:  s.  declination  zz  cof.  P0, 
c  zz  its  cof.  zz  s.  P  0  , 

and  z  zz  cof.  PZ  or  A.  P. 

.  a  —  d  z 

Then,  per  fphencs  —  ■■  - zz  z  1 

cy'i  —  z  1 

Hence  ccz4  —  cczz-\-ddzz  —  zadz  zz  —  aa\  the  root  of 
which  equation  will  anfwer  the  queftion.  *  1 

■»  'li* 

■f  VIII.  Qjr  e  s  t  1  o  n  150. 

If  to  the  point  b  there  be  drawn  a  tangent  meeting  the  abfeifla 
and  ordinate,  produced,  in  P  and  <5^:  Then,  in  all  curves  that  are 
concave  towards  their  axes,  it  is  ^ S  zz  S D,  and  therefore  DE  zz 
E  P  by  fimilar  triangles ;  but,  by  the  nature  of  the  parabola,  A E 
is  zz  P ;  therefore  A  E  zz  \  E  D  or  zz  y  A  D ;  and  confequently 
the  height  of  the  parallelogram  ED  zz  j  AD.  Alfo,  flnee  the  ordi¬ 
nates  of  a  parabola  are  as  the  fquare  roots  of  their  abfeiflas,  and 
the  abfeiflas  being  as  3  to  1,  therefore  the  ordinates  are  as  to  1. 

So  that  A  D  :  A  E  :  :  3:1,  f 

and  B  D  :  b  E  : :  y*3  ;  *• 


No.  2,80 
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Qjj  e  s  t  1  o  n  s  Answered. 

*  IX.  Qjj  estion  151  anfwer  d, 
a  their  ages. 

e  —  79899) 

Prize  Qjj  estion  anfwer'd. 

This  queftion  may  admit  of  fome  differences  in  the  anfwer 
as  the  proportions  vary  in  authors.  I  fhall  therefore  firfl 
give  you  the  propofer  Mr.  Tbo.  Pointings  anfwer. 

The  diftance  of  the  earth  and  ©  80015040  miles. 

From  the  center  of  ©  to  D  —  236330 

From  center  ©  to  D  furface  —  802-51390 
The  weight  of  a  body  at  the  ©  and  D  as  1  to *  *516; 
the  force  of  the  ©  at  1)  *516  —  *000284:  =2  *515716  x 
22650  =2  11680*96  the  weight  at  the  D  by  which  the 
prime  coff  is  2/.  per  hundred:  for  *515716  x  100  x  22650  == 
1168096*74)  2336193*48  (2.  Let  2  a  ^  A  s  cafh,  4a  a  ~  B’s, 
and  1 6 a4  -+■  8  a1  4-  a  a  =2  C’ s  flock.  Therefore  16  a4  *+• 
8  a 3  -4-  5  a  a  +  a  —  fum.  A  —  6  price  12  lib.  B  1 50,  C  2250, 
and  total  dock  22:  2265.0.,  The  total  gain  2290893,  of  which 
A’s  gain  =2  606*8592  lib.  B7 s  2=  i4564'62o8,  C  s  2=  2275722: 
the  weight  at  the  earth  and  Jupiter  as  1  to  2*0108.  So  the 
Weight  will  be  4554462  =2  2033  tun  4  cwt.  941b.  Mr.  Grim - 
met ,  Mr..  Sidebottom,  Mr.  Bui  [man,  Mr.  Fearnjide ,  Mr. 
Pilgrim ,  and  fome  others,  make  the  weight  at  the  moon  567 
tuns,  at  Jupiter  2210  tuns.  Mr.  Richards,  Mr.  Fairchild , 

Mr. 

1  /  » 

■'  Ini  "  ,ni1  1  "■■■  -  111  »■  ■■  ■  1  — .  . . 

•  •  /  "  .  ■  ‘  ;  m  ■  , 

#  IX  Qjj  estion  1 5 1 . 


Of  the  two  given  equations  -f  a\  °  fc  x  _  ^  >  the  latter 

being  multiplied  by  a,  and  the  former  taken  from  the  product,  there 


remains  e%a4  —  e  al  zr  c  a  —  b\  hence  c~ 


a  rtl  \/az  -4-  4ac  —  4b 


x  a 1 


this  being  fubftituted  in  one  of  the  original  equations,  there  will 
refuit  an  equation  with  only  one  letter  in  it,  and  which  from  it 
may  be  found. 

Otherwife . 


Take  two  near  values  of  a  and  e,  as  85  and  80,  and  call  the 
differences  x  and  z\  then  a  rr  8 s  -f*  x,  and  c  “  80  —  z:  fub- 
ftirute  thefe  in  the  two  original  equations,  neglecting  all  the  terms 
which  rife  to  above  two  dimenfions,  and  there  will  iefuit  two  qua¬ 
dratic  equations,  from  which  x  and  z  may  found. 
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Mr.  Hale ,  Mr.  Lonue>  Mr.  Mafon ,  Mr.  Gra7it>  and  fome 
others,  386  tan  at  D ,  and  15071  at  Jupiter  ;  feveral  of 
whom  have  wrought  this  queftion  very  curioufly,  and  in 
an  algebraic  method,  but  my  room  will  not  permit  inferting 
them. 

The  prize  of  10  diaries  fell  to  the  lot  of  Mr.  J.  Pilgrim * 


Of  the  Eclipfes  in  17310  . 


To  the  inhabitants  of  this  terraqueous  globe  this  year  will 
happen  four  eclipfes  :  Twice  will  the  moon’s  opake  body  in- 
tArpofe  between  the  fun  and  us,  and  hinder,  part  of  his  rays 
falling  on  the  earth:  And  twice  will  the  earth  come  between 
and  hinder  the  fun’s  giving  the  moon -her  borrow’d  light. 


1.  Moon  eclipfed  on  Wednefday  the  gth  of.iune^at  3  quar¬ 
ters  pall  1  in  the  morning,  about  &  digits  norm. 


Computed  by 

By  Adronom.  Carol.  Coventry 
Mr.  Chattock,  London  — 
Mr.  Leadbetter,  London  — 
Mr.  Turner 

Mr.  Pilgrim  — *  T*  , 

Mr.  Wm.  Brown,  Bridgenorth 
Mr.J.Bulman ,  Lewiiham  in  Kent 
Mr.  J.  Fearnlide  —  —  — 
Mr.  Oats,  Falmouth  —  — 
Mr.  J.  Newton,  Melton  Moberry 
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a  Sun  eclipfed  the  «d  of  June,  at  i  min.  paft 6  in  the 
morning,  but  invilible,  becaufe  the  moon  having  fouth  la¬ 
titude,  her  parallax  deprefl'es  her  too  much  in  our  northern 
latitude. 


3  Moon  eclipfed  the  2d  of  December,  at  36  min.  pall  n 
in  the  morning,  and  confequently  invifible  to  us. 

4.  Sun  eclipfed  the  17th  of  December,  at  57  min*  pall, 12 
at  night,  and  therefore  invilible  to  us. 


New 


No.  %$. 


New  Qu  e  s  t  i  o  n  s. 


345 


Nezv  §>ueJhons, 

I.  Question  151,  by  Mr.  Tlio.  "Williams » 

Far  in  the  weft,  I  know  not  where. 

But  fomewhere  on  this  earthly  fphere, 

A  lofty  pillar  ftands  ereded, 

From  the  top  di  which  a  ball  projected. 

With  a  diredion  thirty-one 
Degrees  above  the  horizon, 

Did,  in  nine  feconds  ten  thirds  fpace, 

Fall  juft  ^wo  thoufand  feet  from  its  bafe. 

Artifts,  this  pillar's  height  explain 
Above  the  horizontal  plain. 


II.  Question  152,  by  Mr .  Geo.  Anderfon. 

Mr.  Euclid  Speidell,  in  his  Geometrical  Extradions,  p  59, 
fays.  If  upon  C ,  one  end  of  the  bafe  C A,  of  the  triangle 
ABC ,  you  raife  a  perpendicular  CD ,  equal  to  the  perpen¬ 
dicular  BP ,  let  fall  from  B  to  CA,  and  join  DA ;  that  the 
right  line  CE  bifeding  the  angle  A  CD,  being  produced, 
fhall  cut  DA  in  fuch  a  point  F  through  which,  if  the  right 
line  GH  be  drawn  parallel  to  the  bafe  C A,  the  part  GH 
intercepted  between  the  two  fides  BC  and  BA ,  fhall  be  the 
fide  of  the  fquare  made  in  the  aforefaid  triangle. 

Q^ere,  The  geometrical  demonftration  ? 

III.  Question  154,  by  Mr,  John  Turner, 

To  Newton’s  genius,  and  immortal  name, 

And  thofe  whofe  works  in  the  records  of  fame 
Like  his  will  ever  iftand,  what  praife  we  owe; 

Since  ’tis  from  their  difcoveries  we  know 
The  various  changes  of  the  wand’ring  moon. 

And  whence  proceed  th’  eclipfes  of  the  fun  ; 

What  force  the  planets  in  their  orbs  retain. 

Which  move  fo  fwiftly  thro'  th’  etherial  plain  ; 

What  makes  the  fea  retreat,  and  what  advance. 
Varieties  too  regular  for  chance  ; 

How  vapours  hanging  on  the  lofty  hills, 

In  breezes  figh,  or  weep  in  warbling  rills  ; 

Whence  infant  winds  their  tender  pinions  try, 

And  tornado’s  bluffer  in  the  fky, 

With  lome  rais’d  higher  fir  ft  in  fecret  ftreams, 

Owe  the  refleded  points  of  bounding  beams ; 

Others, 
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Others,  whofe  parts  a  flight  contexture  {how, 

Sink  hov’ring  thro’  the  air  in  fleecy  fnow; 

And  others  laid  in  trains,  that  kindled  fly, 

In  harralefs  fire  by  night,  about  the  Iky. 

May  we  their  bright  examples  emulate,- 
And  mathematic  knowledge  propagate  * 

To  anfwer  which  intent,  .ye  Tons  of  art, 

Refolve  the  queflrions  which  I  here  impart. 

Let  a  ftone  be  whirl’d  round  in  a  fling,  whofe  length  is 
equal  to  33  inches,  performing  each  revolution  in  the  time 
of  two  thirds  of  one  fecond.  Required  the  ratio  of  the  cen¬ 
trifugal  force  to  the  weight  of  the  done?  That  is,  the  ratio 
of  the  tenfion  of  the  firing  whirled  round  in  this  manner,  to  > 
the  tenfion  arifip^  from  the  force  of  the  fame  weight  hang“  - 
icg  freely,  and  without  motion^ 

IV.  Qu  E  s T 1  o N  1 55*  .hy  the  fame*  . 

Snppofe  the  earth’s  radius  =  698x000  yards,-  and  thAt : 
there  is  a  mountain  upon  its  fuperficies  of  fuch  an  height,  , 
that  a  clock  when  on  the  earth’s  furface,  (hall  point  out 
equal  time;  but  when  carried  to  the  top  of  the  mountain, 
fhall  be  fo  retarded  as  to  err  2  minutes  every-day.  ’Tie  -re=  - 
quired  to  give  that  mountain’s  elevation* 

V.  Question  156,  .^  Mr, William  Grimell. 

Required  the  greateft'  parallelogram  that  can  be  infcribcd  > 
in  an  eliipfis,  whofe  tranfverfe  is  ig,  and  conjugate  8  :  And  ; 
fuppofing  the  eliipfis:  to  revolve  upon  its  tranfverfe  axis,  . 
Required  alfo  the.greatefLcylinder  that  can  be  infcribed  in-, 
the  fpheroid  that’s  generated  by  the  revolving  eliipfis And 
to  fliew  the  an alyticarinveftigati.on  of  the  fame? 

VI,  Question  157,  by  Mr ,  Chrift.  Hale, 

Unto  a  pleafant  bower  I  took  my  way. 

One  evening  late,  it  was  the  ninth  of  May; 

Viewing  the  heav’ns,,  the  works  of  mighty  Jove, 

Each  glitt’ring  ftar,  in  order  as  they  move  : 

When  one  amongfl  the  reft  I  did  efpy ;. 

Its  rays  of  light  came  pointing  to  my  eye. 

Its  name  and  latitude  I  fain  would  know ; 

From  what  is  given  he»  e  below. 

The  latitude  of  the  place  29°  22'.  The  altitude  is  equal  to 
the  hour  from  noon,  and  equal  to  the  azimuth. 

¥11.  Cues- 
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VII.  Question  158  by  Mr.  John  Fearnflde. 

A  garden  lies  on  Ebor’s  fertile  plains. 

Where  with  magnificence  fair  Flora  reigns  : 

She  decks  the  flowers  with  mod  auipicious  hue, 

The  rofe  vermilion,  violet  with  blue. 

Three  lofty  walls  furround  the  beauteous  place, 

A  curious  llatue  each  of  which  does  grace : 

Erett  they  (land,  and  view  th’  adjacent  plain, 

Admir’d  and  feen  by  every  neighb’ring  Twain. 

5  Bacchus  on  this,  on  that  Apollo  dands ; 

Hermes  (the  meflenger  of  Jove’s  commands) 

Upon  the  third  is  plac’d,  whofe  length,  in  feet, 

Is  known  three  hundred  fixty-three  com  pleat. 

With  artful  fancy,  walks  are  form’d  therein, 

And  various  windings  beautify  the  fcene. 

Three  walks  from  the  three  effigies  are  made, 

Where  (lately  cedars  yield  a  pleafant  ffiade ; 

The  zephyrs  revel  in  the  fportive  boughs* 

And  kindly  Sol’s  meridian  heat  fubdues. 

The  walk  from  Hermes  was  to^Bacchus  known, 

yin  feet  and  parts,  as  in  the  margin’s  (hewn :  (316*4074 

And  from  Apollo  to  the  other  two 

Is  alfo  given,  as  may  be  feen  below. 

Obferve  the  walk  between  the  unknown  walls 

,  At  angles  right,  to  one  exadly  falls,  (*  55^ 

Which  wall  fubtends  an  angle  given,  *  from  whence 

The  gardenVarea,  and  the  walks  trueiengths. 

Ladies,  to  whom  our  annual  praife  is  due, 

/Youchfafe  to  tell  ?  For  nothing’s  hid  from  you, 

*  •*  f  Bacchus  io2-i3o6  feet, 

iFroniApollo  to  |  Hermes 


"Till  Qjj  e  S  T  I  O  N  159,  by  the  farm 


"  What  time  of  the  day  is  the  hotted  at  York  on  the  8th  of 
-June,  fuppofing  it  to  be  as  the  fine  of  the  fun’s  altitude,  and 
the  time  of  his  continuance  above  the  horizon? 

IX.  Qu  e  st ion  160,  by  Mr.  Chr.  Mafoa. 

In  verdant  meads,  where  I  lad  fpring  furvey’d, 

The  flowing  dreams  did  o’er  the  banks  invade, 

'And  forc’d  me  thence  new  methods  to  contrive: 

So  cowards  fly,  when  feeming  dangers  drive. 


I  view’d 
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I  view’d  fome  marks-where  on  dry  ground  I  flood* 

And  then  defpis’d  the  proud  infulting  flood. 

From  north  to  fouth  I’d  chains  juft  twenty-three*.’ 

Then  weft  two  marks  I  in  one  line  did  fee. 

Unto  the  firft  I  could  no  meafure  take; 

But  ’tween  the  two  I  40  chains  did  make. 

Then  to  my  northern  ftation  I  apply’d, 

Where  the  two  weftern  marks  I  plain  defcry’d  : 

Thrice  ten  degrees  the  angle  made  from  thence. 

By  which  you  now  may  find  this  confequence  : 

And  in  your  next  the  diftances  define, 

From  thofe  two  marks  to  th’  ends  of  the  firft:  line. 


X.  Question  16 i,  by  Mr.  Tho.  Pointia. 

In  th’  Atlantic  ocean  an  iftand  is  found. 

Neither  oblong  nor  fquare,  but  perfectly  round; 

In  the  center  of  which  a  tower’s  eroded, 

From  whence  with  much  eafe  their  foes  are  deteded: 
For  if  Neptune  but  fmile,  and  the  fky  be  ferene. 

Four  leagues  #  from  the  fliore  is  the  horizon  feen. 

We  being  at  anchor,  o’er  the  top  o’th’  maft, 

From  the  top  o’th’  tower  a  line  being  paft, 

Did  bound  the  utmoft  ftretch  of  fight  at  laft. 

From  thence  we  fet  fail,  and  I’ll  tell  you  in  fhort. 

The  diftance  f  we  ran,  to  arrive  at  our  port : 

And  alfo  our  courfe  X  as  corrected  at  noon. 

Perform’d  with,  great  care  by  the  height  of  the  fun: 
Which,  to  my  furprize,  neither  higher  nor  lower. 

Was  cut  in  two  halves  by  the  fore-mention’d  tower. 
The  height  of  our  maft  from  the  water’s  here  fhown. 
And  whatever  elfe  is  molt  fit  to  be  known  §  ; 

Which  being  fuppos’d,  what  I  want  to  be  found, 

Is  the  tower’s  juft  height,  and  land’s  compafs  round. 
Befides,  when  you’re  got  in  this  figuring  drain, 

Let’s  know  the  fquare  miles  the  whole  doth  contain. 

*  Note  6o\  miles  to  a  degree ,  three  of  -which  are  «  league. 
f  Our  diftance  j  of  a  degree. 

f  Our  courfe  N.  by  E.  zQ  45'  E.  or  14°  from  N.  to  E. 

§  The  height  of  the  majl  from  the  -water  45  feet.  Lat .  64°  z  ©*  AT.  of 
the,  to-wer  63°  56'.  The  /hip's  diftance  from  the  Jhore  is  1  ’3,63x44  leagues . 

XI.  Qjj  estion  162,  by  Mr.  C.  Mafon. 

It  is  required  to  find  two  fuch  numbers,  viz.  A  and  B , 
that  the  fum  of  the  aliquot  parts  in  A  may  be  equal  to  1  of 
B,  and  the  fum  of  the  aliquot  parts  in  B  equal  to  f  of  A* 

The 


% 
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The  Prize  Question,  Mr .  Pointing 

From  noify  courts,_and  from  the  jangling  bar. 

Where  lawyers  tongues  proclaim  litigious  war. 

My  friend  withdraws,  to  his  paternal  feat ; 

A  golden  mean  betwixt  too  fmall,  too  great : 

Where  nature’s  wants  dill  meet  a  full  fupply. 

With  ample  room  for  chriitian  charity: 

For  great  edates  but  folder  up  and  feed 
Thole  vices  which  their  own  excelTes  breed.. 

Here  Strephon  liv’d  in  plenty,  free  from  cares. 

And  bled  contentment  crown  the  circling  years : 

Vice  here  no  favour  found;  ’twas  virtue’s  court. 

Where  good  and  wife  did  ev’ry  day  refort, 

A  foe  to  ignorance,  a  friend  to  truth, 

A  prop  to  age,  a  dar  to  wand’ring  youth  : 

To  th’  fatherlefs,  a  gracious  father  wras. 

And  ne’er  forfook  the  mournful  widow’s  caufe.  . 

A  friend  to  all ;  for  all  by  him  were  fed. 

The  rich  with  wifdom,  and  the  poor  with  bread. 

Heav’n  markt  the  man,  from  peaceful  realms  above. 
Saw  all  his  aids  fpring  from  the  fource  of  love. 

To  that  great  God,  from  whofe  refulgent  throne 
Whatever  of  good  we  have,  is  flower  d  down, 

A  faithful  deward  of  his  dock  in  trud. 

And  to  reward  him  heaven  thought  it  jud. 

To  ail  the  good  he  had  bellow’d  before, 

To  add  yet  one,  one  precious  blelling  more ; 

A  bleffing,  which  to  mortals  here  below 
Is  feldom  fent,  and  none  but  fav’rites  know, 

A  virtuous  wife  !  To  whole  capacious  mind 
Both  wit  and  beauty  friendly  nature  join’d : 

And  as  their  years,  fo  did  their  loves  increafe; 

They  liv’d  contented,  and  they  dy’d  in  peace. 

Full  well  they  knew,  death  but  remov’d  their  feat, 

Did  not  extinguilh  life,  but  change  its  date  ; 

Where  is  difplay’d  (O  ravifhing  iurprize  !) 

Rich  feenes  of  blifs,  and  glory  in  the  Ikies  : 

Two  Tons,  their  virtue  lhare,  which  at  one  birth 
Their  pious  mother  with  fmall  pain  brought  forth. 

His  lands  he  gave,  by  good  advice  in  law, 

To  both  fo  dire,  that  it  admits  no  flaw. 

The  cafh  and  goods  your  judgment  mud  decide; 

For  fo  by  will  it’s  plainly  fpecify’d. 

By  what  below  is  in  few  words  declar’d, 

The  way  you’ll  find  by  which  it  mud  be  fhar’d. 

Diary  Math,  H  h 


Call 
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Call  the  deleft  b,  the  youngeft  c  :  Then  let  b  +  c  =2  a> 

then  c  +  -  —  b  per  father’s  will :  D  hath  a  yearly  income 

or  annuity  that  will  fall  to  him  feven  years  hence,  and 
thence  to  continue  feven  years ;  which  fold  at  6  per  cent.  = 

tfab,  and  the  rent  ±2  \hea.  Quere  a\ 


173a. 


Shiejlions  anpwered . 


I.  Question  15  i  an  fiver' d  by 

■  •  v  ■  > 

IN  the  fame  time  the  ball  deferibes 
BE ,  another  body  let  fall  from 
E  wou’d  fall  the  fpace  E  F,  and 
confequently  in  9"  10"'  time,  when 
the  ball  is  at  H,  an  heavy  body  will 
deferibe  CH  —  1351*4  feet.  Then 
as  cofine  31 Q  :  B  D  2000  feet  :  : 
fine  310  :  CD  ~  1201*7  feet ;  con¬ 
fequently  the  pillar’s  height  “  C H 
*— CD  =.  149*72  feet  =  AB . 


Mr.  Rob.  Fearafide, 


The  fame  anfwer'd  by  Mr.  Wm.  Grimmett. 

Let  BA  reprefent  the  pillar,  AH  the  diftance  the  ball 
falls  from  the  bafe  of  the  pillar  equal  to  2000  feet.  Let  C H 
be  perpendicular  to  AH ;  B  C  the  line  in  which  the  proje&ile 
is  directed,  in  which  it  would  move  equal  fpaces  in  equal 
times,  were  it  not  deflected  downwards  by  the  force  of  gra¬ 
vity.  ’Tis  known  all  projectiles  will  (rejecting  the  refiftance 
of  the  medium)  deferibe  parabolas  :  therefore  B  C  is  the 
tangent  of  that  parabola,  BD  is  parallel  to  AH  the  ho¬ 
rizon  :  draw  MH  parallel  and  equal  to  BC :  confequently 
MH  is  an  ordinate  to  the  diameter  BM.  Then  in  the  right- 
angled  triangle  BDC  there  is  fufheient  given  to  find  the 
lides.  And  fmee  the  velocities  of  all  projectiles  in  the  feveral 

points 
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points  of  the  curve,  are  as  the  lengths  of  the  tangents  to  the 
parabola  in  thofe  points,  intercepted  between  any  two  dia¬ 
meters ;  therefore  BC —  2333*33  divided  by  9^  (=  number 
of  feconds  the  ball  was  in  motion)  gives  254*54  the  velocity 
in  a  fecond  ;  and  the  fquare  of  the  velocity  divided  by  161V 
feet,  the  fpace  a  body  defcribes  in  a  fecond  by  gravity,  gives 
the  parameter  to  the  diameter  BA,  That  is  (per  conics)  the 
redangle  under  the  intercepted  part  of  the  diameter  taken 
from  its  origin  B  towards  A,  and  the  parameter,  is  2=  the 
fquare  of  its  correfpondent  femiordinate  :  whence  the  para¬ 
meter  is  ==  4028*43  ;  and  the  fquare  of  M H  divided  by  the 
parameter,  gives  BM  —  1351*5.  But  BM  —  AM  =2  BA  — 
149*5  the  height  of  the  pillar. 

%  II.  Qu  estion  152  anpvjerd. 


Produce  HG  to  L,  and  draw  Fm  and  G  K  parallel  to  PB, 

(1 )  BP  :  BN : :  CP  :  GN  ?  fi 
(i)  BP :  BN::  PA :  NH)  Per  hSure- 
Per  11.5Euc.C3)  C P  :  GN  ::  PA :  NH.  J) 

Per  altern.  (4)  CP  :  PA  : :  GN:  NH, 

Per  comp.  (5)  CA  :  PA  : :  GH :  NH, 

Per  altern.  (6)  CA  :  GH  : :  PA  :  NH, 

Per  fteps  2.6.  (7)  BP :  BN: :  C A :  GH. 

But  the  A  MCF  per  hypothecs  is  \  a 
right  angle,  and  CMF  is  a  right  angle, 
and  confequently  CEM  is  \  a  right 
angle,  and  therefore  CM  or  LF  —  FM 
—  G  K.  Moreover  DC  —  B P  per  hy- 


C  K3IP  J  A. 
pothefis,  and  DL  —  BN  per  conftrudioo.  Therefore 


Per.  ftep  7.  (8 )  DC :  DL  : :  CA :  GH. 

But  per  fig.  (9)  DC :  DL  : :  CA  :  LF, 

Tjhie”  yr|  (10)  CA :  GH : :  CA :  LF. 

Therefore  GH  —  LF— GK.  FLE.D. 


AnfvjePd 


*  II.  Question  152. 

This  confhudion  may  be  otherwife  demonftrated  thus  : 

As  D  C  or  B  P  :  C A  :  :  D  F  :  FA  (Eucl.  VI.  3)  :  :  DL  :  LC 
or  GK  (Eucl.  VI.  a),  but^BP  :  CA  :  :  BN  or  DL  :  G  H; 
GK  —  GH . 

Why  the  propofer  of  the  quefiion  calls  Speidell  by  the  name  of 
Euclid ,  I  know  not.  His  name  was  John ,  as  appears  by  the  book, 
0  which  was  publilhed  in  the  year  16x7. 

hi  h  3! 


35^ 


Ladies’  Diaries, 


Weightin'!  17  32. 


Anfvoer'd  by  Mr .  Will.  Grimmett. 

The  geometrical  demon  fixation  of  this  problem  may  be 
eafily  feen  from  the  propofer’s  own  kheme,  without  "any 
previous  condrufrion,  (viz.)  Since  there  cannot  be  but  one 
fquare  in  fori  bed  in  that  pofition,  and  that  KG  is  equal  to  KF 
each  fubtending  an  angle  of  4.5 0  (per  prob.) ;  therefore  if  we 
prove  that  KF  is  =  G  H  univerfally,  it  is  demonllrated  ;  for 
KC  is  equal  to  G  FI  (which  is  fuppofed  to  be  a  fide  of  -a 
fquare.) 

Demonf  ration. 

From  37  Euc.  1,  the  triangles  DCS  and  D  AB  are  equal ; 
and  if  an  infinite  number  of  right  lines  as  KB  be  drawn 
parallel  to  the  common  bafe  l)B,  the  parts  of  thofe  lines 
which  are  intercepted  by  the  refpedfive  fides  of  the  triangles, 
will  alfo  be  equal,  that  is  KG  ™  FH ;  which  is  Cavalerius’s 
method  of  proving  the  triangles  to  be  equal  (which  is  the 
method  of  individbles ;)  therefore  if  to  both  be  added  or 
fubtra&ed  (as  the  cafe  requires)  GF}  KF H.  £FE.  D. 


III.  Question  154  anfwered  by  the  propofer . 

As  113  :  355  :  :  (6  :  207*35  inches,  the  arch  defcribed 
in  f-of  1";  and  207*35  fquared  and  divided  by  66,  the  double 
length  of  the  fling,  is  =  651*03  the  centrifugal  force.  But 
the  defcent  of  a  heavy  body  in  \  of  1"  is  =  86*208  inches: 
whence  the  centrifugal  force  is  to  the  force  of  gravity  as 
65 1*4  to  85*7  or  as  7*6  to  1. 


The  fame  anfwer'd  by  Mr.  John  Ommanney. 

The  fione,  if  let  fall  out  of  the  fling  when  at  red,  by  the 
force  of  gravity  would  defcend  85!  inches  ;  which  call  b. 
Now  let  F  be  the  force  of  the  done  or  tendon  of  the  dring 
when  at  red;  and  E  that  when  in  motion.  The  lengths  gone 
over  are  always  proportional  to  the  force  imprefs’d.  There¬ 
in  b 

fore  F  :  E  : :  b  :  ~ —  the  fpace  defcended  through  with 

the  force  E  in  the  fame  time.  Let  c  —  the  circumference  of 
the  ding  =  207*344,  ard  d  —  diameter  =  66;  then,  by  Sir 

Ifaac  Newton,  C~~  =  -Jr»  Whence  F :  E  :  :  db  :  cc.  That 
d  t 

is  as  5659*5  to  42991*9,  or  as  1  to  7*59^*-  £EE.I. 

IV.  Qu e s - 


No.  1 9. 


Qu estions  Answered. 


353 


#  IV.  Question  155  anfwer'd. 

The  number  of  ofcillations  in  each  place  being  equal,  will 
be  as  the  time  in  one  place  to  the  time  in  the  other,  viz.  as 
1440  to  1442.  Let  n~  earth’s  radius,  and  a  =  radius  and  the 
height  of  the  mountain  together  •  the  force  of  gravity  being 
inverfly  as  the  fquare  of  the  diilance  from  the  center,  we 

fhall  have  144272  ~  1440#.  and  dAddd.  =  6001698  =  a  ; 

1440 

from  which  fubtradling  the  radius  of  the  earth  =  6982000, 
remains  the  mountain’s  height  =  969.8  yards  =  miles  18 
yards. 

Anpwer’d 


*  IV.  Qu  E  S  T  I  ON  155. 

Univerfally,  the  lengths  of  pendulums  being  diredtly  as  the  force 
oh  gravity  drawn  into  the  fquares  of  the  times  of  vibration,  and 
the  pendulum  being  of  the  fame  length  in  both  cafes,  we  fhall 
have  fiz  ~FTZ,  putting  f  and  t  for  the  force  of  gravity  and 
time  of  vibration  at  the  earth’s  furface,  and  F  and  T  for  the  fame 
at  the  top  of  the  hill.  But  the  force  of  gravity  is  inverflly  as  the 

fquare  of  the  didance  from  the  earth’s  center  ;  that  is  /  is  as  — , 

and  F  as  —  ,  putting  r  for  the  earth’s  radius,  and  x  for  the 

T  X  I 

f  4  Tz 

height  of  the  hill;  then  the  above  equation  becomes  —  — ~™. 

*  rz  — ; — v 

r  d~  x  ' 

t  T  .  * 

or  -  “ — - - .  Again  the  time  of  a  vibration  being  inverflv  as 

r  r  x  b  0 

the  number  of  vibrations  in  a  given  time,  and  the  number  of 
vibrations  being  as  1440  to  1438  ;  the  fame  equation  will  be- 

1  1  z  r  r 

come -  “  -  —  :  Hence  x  ~ - rrr  * —  =9710*7 

1440 r  i438  xr  +  x  I438  7l9 

yards  =  the  height  of  the  mountain  required. 

Corollary . 

Hence  it  appears  in  general,  that  if  l  be  the  time  loft  in  the 
t’me  /;  then  2,4  hrs.  —  r  :  x ;  or,  becaufe  24  hours  —  / 

is  nearly  =  24  hrs.  it  will  be  nearly  as  24  hrs  :  /  :  :  r  :  x  ;  that  is, 
the  whole  time  is  to  the  time  left,  as  the  radius  of  the  earth  to  the 
height  of  the  hill. 


H  h  3 
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Anfwer'd  by  Mr.  Geo.  Anderfon. 

The  length  of  a  pendulum  vibrating  feconds  on  the  moun- 
tain’s  top  will  be  =  3  9*09  inches  ;  therefore  by  Huygen’s  pro¬ 
portions  the  fpace  defcended  in  a  fecond  of  time  on  the  top 
of  the  mountain  will  be  192*9009  inches;  and  the  fpace  de¬ 
fcended  in  a  vibration  of  the  clock  is  193*4437  inches  :  And 
the  gravity  being  defin’d  by  the  fpace  pals’d  over  in  a  fecond 
of  time.  From  corol.  2  prop.  5  theor.  Principia  Philoiophiae ; 
put  r  =  earth’s  radius,  x  —  mountain’s  height. 

rz  -f  sxr-f  x1  :  r2  :  :  193*44  :  192*9. 

And  therefore  k  —  *0014059 r  =  353375*7  768  inches  or 
5815*99  yards  or  5*5773  miles. 


V.  Question  156  anfwerd  by  Mr.  John  Turner. 

Let  SD  czt  —  5  ;  B  S  ~  c  ~  4  ;  S t  ~  a;  D  t  zz  /  •+■  a 
«md  At  ~  / - —  a,  Then  we  have 

As  tt  :  cc  :  :  tt  —  aa  'll 

c  c  it  *—  it  aa 

_  ....  11  - 

.  it 

tx.  Ergo  tx 
and  Cx  — 


fquare  of 
^  cctt  -  ccaa 


ACCtt  • 


tt 

Accafl 


D I 


tt 


This  multiplied  by  vt  =2  a<ar, 
makes  the  area  of  the  re&> 


00 

l  V 

J7 

t  \ 

A 


f  Accti  —  Accaa 


=V 


B 

16  ccttaa  —  1 6  c  ca  4 


angle  ymxC  zz  2a  \/ 

//  *  tt 

But  this,  by  the  queilion,  mull  be  a  maximum;  therefore 

•  • 

3  2 ccttaa  —  6  acc a ?  a 


the  fluxion  of  t  which  is 


o.  From 


a  Vi 6 ccttaa  — *  1 6c ca^ 

lienee  64 ccaa  r =  3 zeett:  And  a  —  /Vt  =  3*535  *  And 
aa  zz  vt  is  —  7*070,  and  ym  or  xC  “  5*657.  Again  for 
the  greateft  cylinder,  fuppofmg  it  to  revolve  about  the 

^  acc  tt  “  ac  c  aa 


tranfverfe  axis,  we  found  above  cx  — 

Acc  it  — <  ac  ca  a 


tt 


Ergo  cx  fquared  is 
vt 
of 


tt 


;  this  multiplied  by 


vt  zz.  2  a  mud,  per  quell  ion,  be  a  maximum.  The  fluxion 
teetta — '%cca>  . 

- is  %-cctta  —  aAccaaa  zz  o.  Hence 


tt 


we  have  by  divifion  and  tranfpofition  a  zz  /  Vt  ~  2*887: 
And  vt  zz  2  a  zz,  5*774  the  cylinder’s  altitude,  and  X c  or  my 
the  diameter  of  the  bale  ==  6*5  32.  fA  E.  /. 


The 
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*  The  propofer's  anfwer. 

Pat  d~  AD,  c  —  nB,  x  =  D  v,  y  =  yv. 

Then  %y  and  d — 2X  the  (ides  of  the  parallelogram  ;  the 

rectangle  of  which  is  2yd — 4  xy,  the  fluxion  of  which,  if 

•  •  •  •  •  • 

a  maximum,  is  2  dy  —  4  xy  — •  4  x y  =  o,  ==  dy  —  2  xy  2  xy 


~  o. 


By  the  property  of  the  ellipfe  dd  :  :  :  dx  —  xx  :  ^ 


Ergo  =  v 
In  fluxions  j 


c  c  x 


C  C  X  X 


dd 

€  • 

dccx  —  2  ccxx 

ids/ d  c  cx  —  cqx 


,  Which  fubflituted  In 

the 


*  V  Qjo  e  s  t  1  0  n  156. 

In  the  folu t ion  of  queftion  74,  at  page  18 1,  it  is  proved  that 
CE  “  CA\r'\,  { fee  the  fig.  to  that  joluiion ]  and  E  F  ™  CDa/- CE 
being  half  the  height,  and  EF  half  the  diameter  of  the  cylinder, 
when  CA  is  the  femitranfverfe,  and  CD  the  femiconjugate  axe. 

Again,  fuppofing  CE  and  EF  to  be  the  halves  of  the  length 
and  breadth  of  the  greatefl  infcribed  parallelogram,  by  page  a 01 
Simpfon’s  Geom.  2d  edit.  CE  is  zzl\CT,  and  EF  —  ^CK;  but, 
by  the  nature  of  the  ellipfe,  CE  :  CA  :  :  CA  :  CT  or  zCE; 
hence  CE  zz.  CA  .  And  in  like  manner  E  F  —  CD  . 

Corollary , 


Hence,  if  t 
i  axes, 

Then  t^/\ 

cVz 
let 
And  /y'f 

c  v'  1 


and  c  denote  the  whole  tranfverfe  and  conjugate 

—  length  of  the  greateft  retSlangle, 

—  breadth  of  the  fame, 

—  area  of  the  fame. 

—  length  of  the  greatefl  cylinder, 
rr:  diameter  of  it, 


2  cz  t  n 

3V3 


—  content  of  it,  putting  n  zz  *78539  &c. 


35<5 

the  former, we  have 
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_  •  • 

dccx —  2ccxx  •  / dccx  —  c  ex  x 


x  X 


*Zd  c  c  x  —  cc  xx 

dccx  —  2CCXX 


•  A 

x  v  ■ 


dd 


d>/d OCX  ' —  CC  X  X 


o.  Which  reduced,  then  xx 


dx  ^  dd  —  —  §•></ d. 


Hence  x  =  —  “-4"  ~  1*4645  —  Dv :  from  whence 

V  o 

mx  will  be  found  ~  7*071,  and  my  n=  5^656 3:  and  the  area 
of  the  greateft  parallelogram  —  39*999999-  Q.E.1, 


VI.  Question  157  anfwePd  by  Mr.  Geo .  Anderfon. 


In  contemplating  on  the  foliation  of  the  159th  quefHon,  I 
hit  upon  the  following  lemma,  which  I  find  to  be  fo  iifeful 
in  folving  aftronomical  quehicns  of  that  kind,  that  I  believe 
there  can  no  fuch  quefHon  be  propofed,  but  it  will  be  found 
a  ufeful  iodrument  in  folving  it. 


In  the  fpherical  triangle  let  P  be 
the  north  pole,  Z  the  zenith,  0  the 
place  of  the  fun :  And 
radius, 

tangent  of  ZP, 
cofi  ne  of  Z  j P, 
right  fine  ©  P, 
e  “  coline  of  0  Py 
g  ™  cofine  of  ©  Z , 

_  x  =  cofine  of  ©PZ. 


Put  « 


a 

s 

d 


Le  m  m  a. 


e  ■+■  d ax  x  s  ~ g» 


Corollary. 


In  quefHon  157  there  is  given  the  latitude  of  the  place, 
and  the  altitude  equal  to  the  hour  from  noon  and  to  the 
azimuth,  to  find  the  latitude  of  the  ibar  (or  declination  with 
refpefi  to  the  fun);  therefore  in  the  room  of  g  in  the  lemma 
put  yd  — xx  (~  fine  of  the  hour)  and  there  will  be  had 
-e  ~S~  dax  x  s  =Vi  —  xx,  from  the  equality  of  the  hour  and 
and  altitude.  And  now  to  anfwer  the  other  parts  of  the 
quefHon,  becaufe  the  azimuth  is  equal  to  the  hour,  therefore 
the  fame  x  hill  reprefents  the  cofine  of  the  angle  0  Z  P,  and 
the  theorem  raufc  be  fo  tranfpofed  that  0  Z  P  may  be  the 
angle  contain’d:  wherefore  fince  Z  P  is  one  of  the  contain¬ 
ing  lides  of  the  angle  0  ZP,  as  well  as  of  the  angle  ©  P Z, 

therefore 
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therefore  a  and  /  may  (HU  retain  their  former  office,  but 
for  d  muft  be  wrote  \/ 1  —  gg,  and  for  e  put  g,  and  for 
g  write  e,  and  for  e  put  x,  and  then  the  lemma  will  Hand 

thus,  x  +  axV  1  —gg  x  s  =  e.  But  becauie  Vi  —gg  — 
the  theorem  will  be  sx  4r  s  axx  ~  e  ;  therefore  from  the  two 

equations  e  +  a  x  v"  1  —  e e  x  s  ~  yi  —  x  x,  and  x  +  s ay  x 
zz  e ,  exterminate  e  you’ll  have  this  equation  s& a8  xlz  -r 

4 s8a^x11  4-  8/8^x10  4-  12 s*as  x*  “  x8 


•— *  4s4a*  * 
4” I2.r8zz8  1 

— -  4 x4  <2  x 3 


4-  2  -f4  7Z4 

.V7  -  4J’<5^4  >  5f  ’ 

4-  8  r8  zz' 


4~  4  J4  zz3 


4”  2J' 


4-f4  zz 


4“  4  r 8  ^ 

- —  8  s  6  a 3 


qVzz2  ^x4 


2  r 


?c2  4-i 


4-  r 8 

4*  1 

o.  Which  in  numbers  re 


duced  will  give  the  cofine  of  the  hour. 

The  propofer's  anpwer. 

Let  y'j  —  aa  zz  fine  of  Z0  or  PQ,  h zz  fine  of  ZP  comp, 
lat.  6o°  38',  n  zz  fine  fat.  29°  22%  a  zz  fine  of  the  altitude. 

As  v'i  —  zz#  ‘  ci  ::  £  : — - =  fine  Z  Z © P  and 


1  — 

1  - 


b7*  zz2 

1  — -  a  a 
-  n 


Vi 


a  a 


the  fquare  of  its  cofine  ;  1  aa  :  1  ::  1  — n 

n  —  a  a 


a  a 


verfed  fine  Z  Z0P,  and 


Z  Z  0  P.  Hence 


n  n  —  2  n  a  a  4~  ci 4 


=  l 


Cl  ZZ 

a  a 


:  cofine 


zz2P 


1 —  aa 

Reduced  we  have  a  =*7493411  rr  fme  of  48°  33"  =  to  the 
altitude  and  latitude  of  Peribus’s  right  fide. 

VII.  Ques- 


*  VI.  Qjj  estion  157. 

In  this  queftion,  is  given  Z  P,  the  Z  2  ~  Z  f  =  comp.  02 
or  0  P,  the  triangle  being  ifofceles.  Then 

Supposing  a  perpendicular  demitted  from  0  upon  and  bifedting 
Z  P,  and  thereby  dividing  0  ZP  into  two  equal  right-angled  tri¬ 
angles  ;  put  a  Zz  the  tangent  of  the  bafe  of  each  or  of  half  PZ  the 
given  colatitude,  and  x  zz  fine  of  the  hypothenufe  0P  or  02  1= 
cof.  Z  P  or  Z  ;  then,  by  right  angled  triangles,  (radius  1  :  x 

X  X  ^  ' 

:  :  — — -  (zz  tang.  Z  P  or  Z)  :  — — - zZl  a  ;  hence  x4 

V 1  —  x*  V1  —  xX 

=  «  2  —  ^  2  #  2 ,  and  *  V^Vi^d"1  —  =  the  coiuig 

of  the  declination, 
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/  '•  .  > 

*  VII.  Question  158  anfajer'd  by  Mr.  J.  Fearndde. 


*  V.~  <*■ 

Which  reduced  gives  x  =  233*10474.  Therefore  DF  ~ 
412*5,  CF  ~  427*4,  and  the  area  1  ac.  1  r.  20 p. 


This  queftion  being  unlimited,  as  not  determined  on  which 
wail  Bacchus  or  Apollo  Hands,  will  admit  of  another  anfwer. 


VIII.  Ques« 


#  VII.  Qjl  E  S  T  I  O  N  158. 

In  this  queftion  it  is  required,  about  a  given  triangle  to  circum- 
fcribe  another  triangle  fuch,  that  one  of  its  angles,  and  one  of  the 
iides  about  that  angle,  {hall  be  each  of  a  given  magnitude;  and  the 
fide  oppofite  to  the  given  angle  perpendicular  to  a  fide  of  the  given 
infcribed  triangle. 

And  hence  if  upon  the  given  line  BH  be  deferibed  the  fegment  of 
a  circle  capable  of  containing  the  given  angle  D,  the  problem  is 
reduced  to  this  ;  To  apply  a  line  CD  of  a  given  length  between 
the  circumference  of  that  circle  and  the  line  CF  given  in  pofition, 
and  fo  as  to  pafs  through  the  given  point  If. 


No.  29. 
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*  VIII.  Question  159  anfnuer'd  hy  Mr.  Anderfon. 

Given  the  latitude,  the  fun’s  declination,  and  the  fun’s 
heat,  as  the  line  of  his  altitude  and  continuance  above  the 
horizon  (viz.  as  their  product)  for  fo  I  take  it,  and  Was  fo 
inform’d  by  E.  Stone,  who  propos’d  the  fame  queftion  in 
his  preface  to  d’  Hofpital’s  fluxions. 

Lemma 


r 

%. 

a! 

i 

3 


41 

fr 

ft 

r 

s 

i: 

ft 


#  VIII.  QUESTION  159. 

Put  s  and  c  zz  the  fine  and  cofine  of  PZ ,  d  and  e  zz  fine  and 
cofine  of  P0,  m  zz  the  femi-diurnal  arc,  x  zz  the  hour  arc  or 
ZL  P,  y  =  its  fine,  and  z  zz  fine  of  the  altitude  or  cofine  of  ZQ. 

Then  mz  xz  zz  a  maximum,  per  queftion,  . 

•  •  •  V 

or  mz  x  z  -f-  *  z  zz  o. 

But  z  zz  c  e  4-  ds  1  —  yx  ,  or  z  zz  —  —~r  ;  and 

'  V1  —  y1 


V1  —y* 

Wherefore  ~  .  +  ds'y  + _ CJ1 _  =  o, 

*\/ 1  - —  y  1  y^/  1  —  y  *  1  —  y % 


or  c  e  —  d s my  —  ds  xy  ds  \/ 1  —  ~  o, 

e  e  —  d  smy  +  dsVi  — yz 

and  hence  x  zz  - : — : - . 

dsy 

Now  this  equation  may  be  refolved  after  feveral  different  man¬ 
ners.  One  method  is  to  fubftitute  in  it  the  value  of  x  in  terms  of 
y  in  an  infinite  feries,  and  this  will  be  like  the  two  original  folu- 
tions  :  Or  a  finite  approximate  value  of  x  in  terms  of  y  may  be 
fubftituted  for  it,  and  then  the  refulting  equation  will  be  finite  : 
Or  fome  method  may  be  ufed  for  approximating  to  the  values  of  x 
and  y  immediately  from  the  equation  as  it  (lands  above,  which 
will  be  eafieft  and  fooneft  done  ;  and  the  beft  method  for  that  pur  * 
pofe  leems  to  be  this  ;  by  a  few  trials  find  y  zz  ’  5  nearly,  which 
fubftituted  in  the  above  form,  a  near  value  of  x  will  be  found ; 
from  a  table  of  fines,  to  this  value  of  x  take  the  correfpondent  value 
of  y,  which  written  in  the  above  form  again,  there  will  be  had  a 
nearer  value  of  x  ;  and  fo  on  as  far  as  necefl’ary. 
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Lemma  e  ■+*  dax  x  /  =  fine  fun’s  altitude,  as  in  quefiion 


J  3 

157.  But  X  4“  y  X  3  4-  —  .V 
6  40 


S  .  5 


4 -  x1  4-  Sec.  is  the  arch 

nz 


belonging  to  x,  and  b  —  x 


1  , 
6* 


■Xs  —  —  X 7  &c. 


40  IIZ 

(putting  h  ==  ^  of  the  circumference)  is  the  complement  of  it, 
and  therefore  the  hour  from  noon  :  Put  r  ~  the  time  (viz. 
the  length  of  the  arch  of  the  equinoctial)  pafs’d  over  from 
fun-rifing  to  noon  ;  Now  it  is  manifeft  the  aforefaid  pheno¬ 
menon  will  not  happen  before  the  fun’s  arrival  at  the  meri¬ 


dian,  therefore  r  +  b  —  x 


1  , 
6* 


See. 


40  112 

is  the  fun’s  continuance  above  the  horizon,  and  this  multi¬ 
plied  by  se 4-  sdax  the  fine  of  the  altitude,  and  thrown  into 
fluxions  and  reduced  gives  2s d ax  -*r  \s ex'1  4- y  sdax'i  4- 
^  j  e  x^  4-  s  d  ei  x 5  4~  ij  sex6  4“  t-j ■sdax'1  4"  &c.  ~ 


s  dar  4-  s  dab 


sc  —  m. 


And  therefore  x  = 


m 


ni¬ 


ls  e  x  %s da 


1 


4~ 


3  ees  —  Ada 


is  da 


--a 


4  da 


X 


m 


~jt n 


—  See. 


The  propofeBs  anfwer . 


Let  m  ~  the  rectangle  of  the  fine  com.  lat.  and  co¬ 
declination,  p  “  fun’s  alt.  at  6,  n  —  the  length  of  the  femi- 
diurnal  arch,  and  2  the  length  of  the  arch  from  noon.  The 


cofine  of  the  hour  angle  from  noon  is  =  1 


2  2 


4~ 


2' 


2  24  720 

Sec.  and,  putting  771  4-  p  ~a,  the  fine  of  the  fun's  altitude 


will  be 


m 


m  z ' 


m: 


a  — 


See.  Which  mul- 


\  ■  24  720  ' 

tiplied  by  n  4-  2,  and  thrown  into  fluxions,  Sec.  gives 

m  ,  m  n  ,  9  m 

~  "5.  /—•  7 


772  71 


4- 


244-&c.  Revers’d 


w 


ill 


2  6  24 

be  =  ’50614  (the  radius  being  1)  confequently  the  hour  is 
1  h.  56'  afternoon. 


IX.  Qjj  e  s- 


/ 


* 
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IX.  Question  160  anfwer'd  by  the  author  Mr,  Mafon, 

F 


Let  A D  “  b  =r  40,  B  C  =r  c  ~  23,  ^  —  s.  A  A B  D 
DC  =? 


==  3°°3  *  _ _ 

Per  47  E.  i,*pbz  H~  zba-Faa  ■+■  cc 
"r  AB\  for  which  fubfiitute  jy : 

£ 

then  y  :  1  : :  <2  :  -  =2  s.  A  BA C \ 

y 

and  d  i  h  r  :  — :  =2  DB ;  per  ^ 


£/; 


j'  ‘  dy 


7J  r 


once 

47  E.  1,  'y~~{Tb  cc  ~  *,e*  bbcc—  ccddyyzz.ddyyaai 

for  ^j/  put  its  value.  Then  ^4-f-2Z^3  -T bbaa  —  ibca 
b  h  c  c 

-h  c4-  —  b  b  c  c  :  which  reduced  gives  a  ~  i3* 


dd 


A  B  zz  62*672,  Z)f?  —  29*392. 


Anfwer'd  by  Mr.  John  Bulraan, 


On  the  given  fegment  AD  ~  40  chains  (per  33  End.  3) 
defertbe  a  fegment  of  a  circle  which  fhall  contain  the  given 
angle  ABD  3-0°.  And  from  F  the  center  thereof  let  fall 
the  perpendicular  FP  upon  AD  ;  make  PR  —  23,  and  draw 
RB  parallel  to  AD  meeting  the  circle  in  Z? ;  and  let  fall 
the  perpendicular  BC.  Then,  the  lines  FB ,  FD,  FA  will 
all  be  equal  as  being  radius’s  of  the  fame  circle. 

The  angle  AFD  is  double  the  angle  ABD  (per  20  E.  2); 
therefore  the  triangle  AFD  is  equilateral,  and  confequently 
equiangular,  each  Tide  being  40  chains,  and  each  angle  6o°, 
Then  FDZ  —~PDZ  ~FPZ  (per  47  E.  1) ;  whence  FP  ~ 
3  34*641,  and  FP  —  BC —  FP,  “11*641,  Again  FBZ  —  FR'Z 

:  “  R  B 2  ;  whence  RB  ~  38*2686,  and  RB  —  T.Z)  “  DC  — 

:  18*2686  =2  the  diftance  of  the  neareft  mark  from  the  end  of 

i  the  fir  ft  line:  Hence  BD  may  eafily  be  found  =  29*3628 
chains,  and  BA  —  62*6438.  fA  A.  1. 


X.  Question  i6i  anfwer'd  by  the  author. 

%  The  longitude  is  20'  23"  2"'  24"";  from  which  and  two  la¬ 
titudes  is  found  the  tower’s  diftance  26'  12".  The  arch  of 
\  diftance  between  the  flip  and  horizon  is  7'  f  16"'  48 w 
i  26r  t2 33'  17"  16'"  48"".  By  which  326*15264  yards  is  the 
>:  tower’s  height,  and  56*6202  leagues  the  ifUnd’s  compafs, 

;  alfo  the  area  2193*2553  fquare  miles. 
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Several  have  attempted  the  folution  of  this  queftion;  but 
differ  widely  from  the  author,  viz.  Mr.  Grimmett  and  Mr. 
Bulman  make  the  illand’s  compafs  657  leagues;  Mr.  Om- 
inanney  50  leagues ;  others  26  leagues  :  And  not  knowing 
alter  what  method  the  author  proceeded  for  his  anfwer,  or 
whether  there  be  not  fome  miftake  in  the  manufcript  of  this 
quedion  ;  I  diall  wave  giving  thofe  other  methods  till  a 
better  opportunity  fliall  fet  this  matter  right. 

XI.  Question  162  anfwer* d  by  the  propofer  Mr .  Mafon, 

A  ==  404 :  B  —  465. 

Mr.  Robert  FearnfldeV  anfwer . 

Let  ay  “  fum  of  the  aliquot  parts  in  A\  and  32  —  fum 
of  the  aliquot  parts  in  B  :  Then  2y  will  be  fecond  number 
B ;  and  4  z  ~  A.  Nov/  1  +  2  +  4+  2-l-az  —  ay;  and 
i4-3  4-y  —  jz  =  ay  —  7.  Confequently  the  firft  number 
A  will  be  found  to  be  20,  and  B  =  33. 

For  i+a  +  4  +  5  +  iois  =  jB  ;  and  1  4-  3  +  1 1  is 


* 

•  -  •  \ 

Mr .  Grimmett’s  anfwer. 

It  is  fuppofed  that  |  of  A  is  an  integer,  becaufe  the  fum 
of  the  aliquot  parts  in  B  is  r=  to  it ;  and  likewife  \  of  B  is 
an  integer  for  the  fame  reafon  ;  therefore  the  number  A 
muff  be° a  multiple  of  4 ;  and  the  number  B  a  multiple  of  3. 
Make  therefore  A  =  4*;  its  aliquot  parts  are  a  a,  a ,  4,  2,  1 
the  fum  of  which  is  $a  4y7-  Put  alio  B  =  3  c;  the  fum 
of  the  aliquot  parts  of  which  is  <?  4-  4  ;  and  per  quedion 

3  a  4-  7  =:  2<?  (™  y  B);  alfo  <?  4-  4  =  3  £  (=  Whence 
a  is  found  =  5,  and  e  =  n.  Confequently  -4*  —  20  —  the 
number  A ;  and  3  <?  =  33  = 

.■*r-  . 

a  .. 

T/4  Prfrtf  Queftion  anfwer  ed  by  Mr.  Rob./Fearnfide. 

f 

Let  xs  ~  A*  y6  ~B3  z6  =  C ;  then  z ^  4-  =:  x5  —  z 6 ; 

6  6  $ 

confequently  x  =  2  and  x=jV”:  Now  by  Ward’s 

1  4  v) 

Theorem, 
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Theorem,  p.  271,  we  fliall  have  (putting  r  =  A/y^  — 

n  vi 1  x ?  v 3  —  7%  2  x  3  y 3 

1-50363,  »  =  ro6)  - - - -  =  aixx  =  rent 

'JJl  -  J 

whence  by  fubftitution,  &c.  x2,  — -  X  =  3*53 16. 

Then  x6  ~  A  —  44*047579*  B  =  26’423547>  and  C  =r 

17*61903.*' 

,  The 


*  The  Prize  Qj;  e  s  t  i  o  n. 


In  this  queftion,  for  determining  the  three  quantities,  *,  7,  r, 

z 

there  are  given  the  two  equations  x  -+■  7  =  z,  and  y  +  y  =  *S 

And  the  third  equation  is  to  he  made  out  from  thefe  following 
conditions,  viz.  that  y'xz  is  the  prefent  value  of  a  yearly  rent, 

3 

which  is  exprefled  by  */yz,  to  continue  for  7  years,  but  the  firft 
payment  not  to  become  due  till  the  end  of  the  8th  year ;  the  in- 
tereft  of  money  being  reckoned  at  6  per  cent. 


From  the  two  firfl:  equations  we  eafily  find  x 


3  2 


andy 


%z 


confequently  the  yearly  rent  becomes 


v/i4 


,  and  the  prefent 


of  it 


or  2 


vT 


But  by  any  calculated  table  of  rever- 


5  5 

fions  at  6  per  cent,  it  appears  that  the  prefent  worth  of  one  pound 
due  8  years  hence  is  '6174,  the  prefent  value  due  9  years  hence 
•59x9,  the  fame  for  ro  years  ’5584,  for  11  years  *5268,  for  12  years 
'4970,  for  13  years  -4688,  and  for  14  years  ’4423;  the  fum  of 
thefe  is  3*7126  which  is  the  prefent  value  of  x  for  thofe  7  years, 

3  _a  3 

and  confequently  3*  7 1  a,<5  V  — ”  the  prefent  value  of  V"  — 

annuity  for  the  fame  time,  and  which  muff  be  equal  to  z  \/~  ,  that 
3  5 

is  3*7126  \/ —  zzz  z *v  5  hence  then  z  is  rr  3* 7126  J  X  —  -- 

s  S  3  3 

%  S  ^  Z 

re  3 *7 x z 6  3  X  — — — — ”44*042.  Confequently  xzz~  zz  26*4252, 


and  y  =  -- 

S 


1 7*6x68. 
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A 


Let 

Then 

2  +  4 
5x5  +  ^ 

6  -f-  6 

1+1 
2  —  8 
7x2 
7x9 
Subflit. 

Then' 

14  extr. 
Will  be 

Will  be 
Then 

18  cub. 

19  x  & 


9 

IC 

1 1 

13 

14 

15 

16 

17 

18 

19 

20 


The  fame  otbemvife  anfweted . 

a  ~  the  cadi  to  be  divided, 
b  —  B's  part, 

0  =  C’s  part. 


a 


:  c  per  queftion 


2  b 


a 


a . 


10 1  zz  6  a. 
10  b 

■  —  Cl  • 

6 

xo£  b 


a 


3°  3  5 

%b  —  b  _  2  # 


=  C’s  part. 


0 

1  o  b  b 
10  bb 


nv 


==  the  fquare  of  the  purchafe. 
=  the  cube  of  the  yearly  rent. 


10 

T 


mnibb' 


10  bb 


6 


mb+ the  purchafe  (which  per  Ward,  p,  246  theo.  1 ) 
rt  mb  -4"  nib  ==  the  value  at  the  time  of  purchafe, 
which  per  2d  theor.  Ward,  p.249. 

2 rtmb  +  nnb _  £  put  a tm  —  x;  and  im~z\ 

ft  r — u  \  and  ttr  tr  +  zt  ~  d. 
x b  A-  zb 
d 


u. 


x ?  h ?  7  xx  zb%  4-  %  x  Z zh * 4-  z  ib  5  xobb 


d* 


T&rfdd 


- -  =  101*730562 

X  1  -f  T  3-V22  T  2  3 

C’s  part  =  67*820375 

Cafh  to  be  divided  =2  169*550937 
The  annuity  or  income  02:  22*577929 

The  prize  of  10  diaries  fell  to  Mr.  Rob.  Fearnfide. 
End  of  the  Firfl  Volume. 

m. 


. 


/ 


